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ABSTRACT

Food and Nutritional Needs of the World Population by 2000 A. D.
by
Sitaram Shankar Kharbas, Master of Science
Utah State University, 1968

Thesis Directors: Dr. D. K. Salunkhe
Dr . Yun Kim
Major Professor: Dr . D. K. Salunkhe
Department: Inter-departmental Program in Food Science and Technology

Investigations were carried out to project the food needs of the world
population by 2000 A. D. , and to explore the possibilities of meeting these
requirements .
About 70 percent of the world population presently living in developing countries do not get adequate diets, and suffer from many diseases of
under-nutrition and malnutrition.

They are unable to increase food production

themselves . People in the developed nations have enough food and their food
production is increasing at a rate faster than the rate of growth of population.
Cultivable land is the main source of food for man.
also be relied upon for high quality food.
are not fully exploited.

The seas can

At present, both of these sources

The amount of fresh water available can be efficiently

used to irrigate additional land.
Food production in the developing countries could be more than doubled
by the use of modern technology.

The use of machine:ry, genetically improved

crop varieties, fertilizers, pest control, storage and preservation, and
distribution facilities can make valuable contributions towards food production and utilization.
Much of the world's malnutrition and under-nutrition is due to
ignorance.

Food habits and cultural practices need to be changed.

should learn to make the best use of the food available to them.

People

The defi-

ciencies of essential nutrients in the diets can be met by supplementing the
grains with synthetic and substitute foods which could be produced on a large
scale from locally grown grains and offered at reasonable rates.
The majority of the people in the developing countries are illiterate.
They must be educated, but this will take time.

Technical education deserves

priority over other education.
A high rate of population increase is accompanied by a high percent-

age of children in the population.

A la;rge part of the national income is

spent on these children and there is little capital formation.
economic progress.

This inhibits

The developing countries have realized this now and some

of them have adopted official population policies.
The developed nations and many international agencies have come
forward to help the developing countries to increase food production and to
check population growth through family planning programs.

The new birth

control devices; namely, the pill and the intrauterine countraceptive device
(IUD or IUCD) , promise great hopes.

The developing countries should make

the best use of the capital and technicians loaned to them and attain a selfsustaining economic growth.

During the last two decades, Mexico and Israel have increased their
food production by about 250 percent.

New varieties of rice and wheat

have been developed in the Philippines and Mexico and are being adapted to
the South East Asian countries.
Present technology is capable of increasing world food production
many fold.

The same technology can also be employed to control the

abnormal growth of population.

Perhaps the world will have no difficulty in

feeding its population adequately by 2000 A. D.

(131 pages)

CHAPTER I

INTRODUCTION

Nutritious food, water, fresh air, exercise, rest, and shelter
are the primary needs of human beings.
is one of the more important ones.

Out of these basic needs, food

Since the advent of agriculture about

7000 years ago, man's dependence on land for his food has been on the increase, and it appears that land will continue to remain the chief source of
his food supply for a long time to come.
The world has been divided into two groups--the developed and the
developing.

1

In the developed world, there is no shortage of foodstuffs.

The

developing world cannot produce enough food for its people and the deficiency
is presently met by importing foodstuffs from developed regions.
thirds of the world population is in the developing countries.

About two-

Nearly one-

half of the world's total production is consumed by about one-fifth of the
world's population in the developed nations.

2

Natural resources presently

under production . are also very inequitably distributed among the nations.
A major share of the developed natural resources is available at the present
to the developed nations.
1

Where the gross reproduction rate (GRR) is greater than 2. 0, the
country is a "developing" one, and where it is less, the country is "developed."
United Nations. World Population -Prospects, as Assessed in 1963. Population:
Studies No. 41 (New York: Uqited Nations, 1966).
2

.

.

.

Harrison Brown. "The ·Ne xt Ninety Years;" p. 5-30. ;rn · Proceeding of a Conference held at the Calffornfa Institute of Technology. The Next
Ninety Years (Pasadena, California: California Institute of Technology, 1967).,
p. 15.

2

Most of the Asian countries have no readily available land which
can be bro ugh t under cultivation.

Thus they cannot increase food production

by expanding the agricultural l and .

They have to resort to intensive culti-

vation to increase food production.
There have been considerable differences in the average yield pe r
acre in different nations . In some developed nations it is about four times
that of the developing countries .

The developing countries are trying to

raise the per-acre yield , but to this date their efforts have not proved too
fruitful, as they do not have enough capital for investment.

Intensive culti-

vation is not possible without investment of large amounts of capital for
genetically improved varieties of plants , machinery , fertilizers, pes ti cides , herbicides, insecticides , fungicides, and so on.

The cultivators in

the developing countries are poor people and they encounter difficulties in
increasing the per- acre yield, by their conventional methods .
Even though capital is available, it may not be invested to increase
food production , if the prices of farm-produced commodities are not at
reasonable levels to act as an incentive to grow more food.

If a fair return

is not expe cted, the cultivator will not take the risk of investment of capital.
Low incomes in developing countries cause great obstacles in increasing food
production.

Demand for food is directly related to income and economic

demand for food acts as an incentive to grow more food.

The low-income

people who are in the majority in the developing countries are unable to pay
higher prices for foodstuffs .

3

Seventy-one percent of the surface of the earth is covered with water
and man must depend on the oceans and seas for additional food.
a negligible amount of food is obtained from the oceans.

At present ,

These oceans are

vast reservoirs of water and this supply of water is considered enormous .
A!though we get fresh water by way of rains, dew, and snow, the distribution
of fresh water in the world is very uneven and irregular.

Water is very

important for food production, and by irrigating the lands, considerable
amount of food production can be increased .
Storage and preservation can also make an important contribution
in world food production.

About 40 percent of the total world food production

is rendered unsuitable for human consumption and thrown away every year .
This waste can be avoided.
People in the developing nations are characterized by hunger,
malnutrition, ill health, etc.
growing to their full potential.

Millions of them do not have the opportunity of
Due to insufficient and inadequate diets, their

mental and physical growth is retarded.

There are very high infant mortality

rates and about 50 percent of them die before reaching the age of 15.
The world population is currently increasing at the rate of about
3

2 percent per year.

In the developed world, it is increasing by 1 to 2 percent

per year and in the developing countries, the rate of population increase varies

3
p. 23.

united Nations.

World Population Prospects .,. as As sessed -in r963.,"

4

from 2 to 3. 5 percent per year . Nearly four-fifths of the total increase is
added to the population in the developing countries.
Modern technology has played an important part in increasing the
per-acre yield in developed nations.

Can this technology be employed to

solve the problem of food production in the developing countries? What can
the developed nations do in this case?
With the development of swift and rapid means of conveyance and
communication, the world is becoming smaller and smaller; and the suffering
of people in any part of the world stirs the people of the rest of the world.
Hunger is atthe root of many political upheavals during the last two decades
in the developing world.

World peace is not possible when the majority of the

world's population is leading a wretched life.

What is the condition of world

peace? Perhaps the foresighted Nobel laureate Rabindranath Tagore depicted
it in the following lines:
Where the mind is without fear and
the head is held high;
Where knowledge is free;
Where the world has not been broken
up into fragments by narrow domestic walls;
Where words came out from the depth of truth;
Where tireless striving reaches its
arms towards perfection. 4
The world cannot have peace if it remains divided into fragments by walls of
extreme nationalism . We have to have the ever-widening thought and action.
The developed world has to help the developing countries to overcome their
4

M. S. Patel. The Educational Philosophy of Mahatm a Gandhi
(Ahmedabad, India: Navajivan Publishing House, 1958), p. 267.

5

difficulties . In what way could the developing nations be helped by the developed
regions? Constructive attitudes and cooperation should replace destructive
mentality and rivalry in the area of international politics.
The developing world cannot hope to receive help from the developed
nations forever in the future.

Self-reliance should be its aim and it should

march towards it with the swiftest possible speed .
Whether the world will be in a position to produce enough food for its
increasing population by the year 2000 A . D. is not an easy question to answer.
It is certain that there is an upper limit to the productivity of land beyond which

we may start getting diminishing returns .

This indicates the necessity of con-

trolling the growth of the population . Will it be possible for the developing
countries to check their ever-increasing numbers?
The objectives of this study are to assess the food needs of the world
population by 2000 A. D. and to explore the possibilities of meeting these
needs .

The following points are specifically discussed in detail:

Land and Water

Land is the main source of food supply for man.
important for food production.

Water is equally

The acreage presently under cultivation and

possibilities of bringing additional land under plow require investigation .
Similar study is necessary in case of availability of fresh water for food
production.

6

Food Needs and Food Consumption

Figures for yearly production of food in the world are published by
Food and Agriculture Organization of United Nations, every year . Considering
the food needs of an individual , it appears that there is enough food to feed
the world population adequately.
in some parts of the world .

But still there is starvation and malnutrition

This is due to various reasons such as mal-

distribution of food, ignorance on the part of the people to make best use of
the available food, and wastage of food due to inadequate storage and preservation .

Resources

The world has enough resources to increase food production to
meet the demands of the increasing population for many decades to come.
What are those resources and how they can be employed to increase food
supply, are discussed elaborately in Chapter IV.

The impact of the population

policies, followed by the developing nations, on the growth of world population,
is also considered in this context.

7

CHAPTER II

LAND, WATER AND POPULATION

Land

Land occupies about 29 percent of the surface of the earth .
maining 71 percent is covered by water,

The re-

The 29 percent surface of the globe

constitutes about 33 . 5 billion acres of land.

Out of this, 3. 6 billion acres

(that is, about 10. 5 percent of the worldvs total land area) is arable land and
land in tree crops , About 6. 5 billion acres of land are under permanent
pastures and meadows.

Thus the area covered by agricultural land j permanent

meadows , and pastures accounts for about 30 percent of the earth's land surface.

The remaining 70 percent may not be :vell suited to agriculture for

many reasons . A large part of the world is too dry to support plant life.
Vast areas in the Eastern Hemisphere are covered with deserts.

Some

regions are very cold and some are at an elevation too high to grow commercial crops . Of the arable land and land in tree crops, 3 . 6 billion acres
are not cultivated every year.

The percentage of land that can be made

arable soil is highly flexible, depending upon the state of agricultural arts
in the different countries.

In the year 1964-65, about 2. 3 billion acres of

land were under cultivation.
1

1

Facilities of soil use and development are

Food and Agriculture Organization of United Nations. Production
Yearbook,' Vol. XIX (Rome, Italy: United Nations, 1965), p. 37.

8

unevenly distributed among countries and regions . In Africa and South
America 7 there are great areas of potentially good soil awaiting development.

2

Regional distribution of the arable land throughout the world is
very uneven .
lands.

Some regions have concentrations of fertile agricultural

For some states in the United States, India, and some countries

in Western Europe, the land under cultivation exceeds 50 percent of the
total area.

On the other hand, there are regions like Latin America, where

arable land is about 5 percent of the total area.
vate about 4 percent of their total areas.

Australia and Canada culti-

Details of regional distribution of

land are given in Table 1 and Figure 1.
The land available for cultivation is not proportionately distributed
according to the population .

For example, North America has 16. 3 percent

arable land and land under crops, but has only a 7 percent share of world
population; whereas , Asia has about 31 percent agricultural area with 56. 5
percent of the world population.

Details are given in Table 2.

It is estimated that an additional 4. 5 billion acres could be added to

the presently cultivated land.

But the cost of making such land suitable for

agriculture may vary from $500 to $1000.

3

Furthermore, the regions

2

Charles E, Kellogg. "Soil Use for Abundance i"n the Newly Developing
Countries, rtr p. 28-35. In H. L. Hamilton (Ed.). Food For Peace. American
Society of Agronomy Special Publication, No. 1 (Madison, Wisconsin: American
Society of Agronomy, April, 1963), p . 29.
3

Roger Revelle, " _P rojected World Popu~ation ~'.q1d Food Production
Potentials," Illinois Research X, No. 1 (Winter, 1968), 5.

9
Table 1.

Land use (in thousand acres)

a

Agricultural area

Region

Arable
land and
land
Permanent
under
meadows
permanent ·
and
Total area
crops
pastures

Europe

1,218,203

375,592

222,390

338,527

281 , 694

U.S. S. R.

5,535,583

569,036

913,501

2,17 5 ,263

1,877,782

North and
Central
America

5, 994,646

644,931

909,328

2,016,336

2,424 , 051

South
America

4,395,909

153,202

800, 604

2,263,436

1,178,667

Asia

4,403,322

859,908

511, 497

1,109 , 479

1,922,438

China
Mainland

2 , 411,943

270,213

439,828

189,278

1,512,622

Africa

7,464,891

642,460

1, 571, 556

1,855,721

3' 395' 154

Oceania

2,107,763

86,485

1,136,660

195,209

689, 409

33,532,260 3,601,828

6,505,364

10,143,249

13,281,817

World
total

Source:

Forested
area

Other
area

Food and Agriculture _ Organization. Production Yearbook, Vol.
XIX (Rome, Italy: United Nations, 1965), p. 3-8.
a
Figures given in hectares converted into acres; one hactare = 2. 471 acres.
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Figure 1.

Percentage of total and cultivated land by regions (based on
figures in Table 1).
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Table 2.

Estimated mid-year population for the year 1966, proportion to
world population, and cultivated land in different regions of the
world

Continent
and
country

Population
in
a
millions

Percentage
of world
population

Cultivated
area in
thousand
acresb

Percentage
of world
cultivated
land

Acres of
cultivated
land per
individual

Europe

449

13.38

375,592

10.43

0.83

U.S . S. R.

233

6. 94

569,036

15. 80

2.44

North and
Central
America

299

8.91

644,931

17.91

2. 16

South
Ame rica

171

5.10

153,202

4.25

0.90

1,158

34.51

859, 908

23. 87

0. 74

China
Main and

710

21. 16

270,213

7.50

0 . 38

Africa

31. 8

9.47

642,460

17. 84

2.02

17 .9

0.53

86,485

2.40

4.83

3,356.9

100.00

3,601,828

100.00

1. 07

Asia P,et>S
China)

Oceania

World

a

United Nations. Demographic Yearbook (New York: United Nations, 1966)
bp . 95.
Food and Agriculture Organization. Production Yearbook , Vol. XIX (Rome,
Ital y: United Nations, 1965) , p . 8 .
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possessing this additional land which could be made productive are not
presently faced with food shortage .

The majority of the Asian countries

that cannot grow enough food for their people are left with no land to be
brought un er cultivation .

Thus, those who need more land for food pro-

duction do not possess it , and those who have it do not feel the necessity of
bringing it under cultivation .

Land will be utilized for food production only if

the people of these regions are assured of a reasonable return on their investment.

The populations for whom these lands are to be made productive are

poor people who cannot afford to pay higher prices for food.

In other words,

it is obvious that in the near future we cannot expect any food production from
these lands .

Thus for the present, land in relation to food production is

limited .
In view of the above-mentioned facts, increasing world food production
by ex ensive cu1tivation does not seem feasible in the near future . In this
connection, it may l>e pointed out that India does not expect to add more than
6 million acres of land to its area under cultivation during the period from
1961 to 1976 .

Thus, during a 15-year period, not more than 2 percent more

area under cultivation can be expected.

On the average, if India is successful

in her planning, this will mean a 0. 13 percent increase per year of cultivated
land .
Difficulties are not only experienced in bringing additi.onal land
under cultivation, but it is being obser ved that the land already under agriculture is gradually diminishing.

Land is being utilized for housing, parks,

highways, parking areas, industries, etc., and a considerable amount of

13
cultivated land is thus being withdrawn every year.

In the United States , about

1 million acres of land are lost each year to urbanization .

4

The chances of

increasing the area under cultivation are meager , while there are great
possibilities of the agricultural area being diminished .

This use of agricultural

land for non-agricultural purposes can be reduced to minimum by careful
planning.
In view of the foregoing, resorting to intensive cultivation to increase
world food pr oduction becomes inevitable. It has been noticed in the developed
nations that while the land under cultivation has been decreasing continaully ,
total food production has been increasing every year.

Per capita acreage of

cultivated land for various regions and selected countries is given in Tables
2 and 3.
Table s 2 and 3 show that excepting the U.S. S. R. , North America,
Africa , and Oceania, the proportion of per capita cultivated area falls at
much less than l acre.

On the average, 0. 17 acre per head is cultivated in

Japan . In the world as a whole, about 1 acre of land per individual is being
cultivated presently.

This proportion may be reduced with the passage of

time . Since it is too expensive to extend the area of land under cultivation,
and the land already under cultivation is being withdrawn every year for
non-agricultural purposes, there is no other alternative but to get the maximum
output from the limited area of land presently at our disposal.

4

.
Glenn S. Pound , "U. S. Agriculture and the World's Need for Food,"
Illinois Research, X, No. 1 (Winter, 1968), 14 .

Table 3.

Land uses in selected countries

Arable land
Acres
P e rper
capita
c e nt

P asture and
woodland
Acr es
P e rper
capita
cen t

United States
of America

23.0

2.68

36 . 0

4 . 22

23.0

2.68

18.0

2 .11

British Isles

29 . 2

0 . 42

47 . 8

0.69

4.6

0.07

18.4

0. 26

France

38. 0

1. 20

22 . 5

0. 71

20.0

0.63

19. 5

0. 61

German y

38.5

0.48

20 . 0

0.25

28.0

0.35

13.5

0.17

Japan

16.0

0.17

2.5

0 . 02

66.5

0.69

15.0

0 .16

Chin a

9.5

0.50

20.0

1. 05

8.5

0 . 45

62.0

3.27

India

38.5

0.82

0.0

0.00

12.5

0.27

49.0

3.5

5 . 74

2.5

4.15

35.0

57.60

59.0

9 6. 76

10.0

2.59

5.5

1. 43

28.0

7.29

56.5

14.60

Countr y

Forest land
Acr es
Perpe r
capita
cent

Othe r l and
Acres
Perper
c apita
cent

-

Canada
U.S.S.R.

1

1. 07

Source: Norman W. Desrosier, Attack on Starvation (Westport, Connecticut: The Avi Publishing
Company, Inc., 1961), p. 60 .
.........
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Water

Water is very important for plant and animal life .
water supply i'" fixed in terms
sidered normous . Oceans

The world's

f the amount of water present, but it is con -

over about 71 percent of the earth's surface

and the oceans are great reservoirs.
On the surface of the earth, rainfall varies from 0 to 5 00 inches .

The total amount of annual precipitation of water is about 2 feet over every
square inch of the earth's surface.
to the water supply.

5

De w is also an important contribution

It is estimated that about 95, 000 cubic miles of water

are evaporated over land and sea annually.
sea by way of rain, dew , and snow.

This is returned to earth and

Generally, there is more land avail -

a ble in the world that could be cultivated than there is water available for
it .

This means that fres h water is the first fixed limit encountered in food

production.
There are ·1bout 80 major rivers in the world.

The world's total

runoff of wate r from the land is estimated to be about 20 billion acre feet .
Those rivers having a flow of water during the growing season are well
suited for irrigation purposes.
It has been estimated that the average annual runoff of water from

Indian soil is about 1 1/3 billion acre feet annually.

5

6

The Ganges accounts

Norman W. Desrosier , Attack on Starvation (Westport , Connecticut:
The Avi Publishing Company, Inc., 1961), p. 91.
6

.
Ibid. , p. 93.
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for about one-third of this runoff.

Approximately 5 percent of the total

amount of water available is being used for irrigation and power.
Ground water is an important source of springs and the flow of
rivers . It is estimated that the volume of ground water available in the United
States of America is equal to 35 years of runoff from the surface of the
country .

7

Multi-purpose water basin systems include the combination of irri gation, flood control, hydroelectric power generation, and navigation.

These

factors can contribute towards food production and food distribution.
Irrigation is one of the sure ways of increasing food production, as it
helps dry but fertile soils .

There are some 300 million acres of cultivated

land under irrigation in the world and it is estimated that there may be water
remaining to irrigate an additional area of the same size.

Thus at present

not more t han 10 percent of the cultivated area is being irrigat.ed; and even
in the future, not more than 20 percent of the cultivated land will be irrigated.
It has been noticed that a higher percentage of cultivated land is irrigated in

the diet-deficient countries and there is additional need for irrigation facilities
to increase food production.

This need can be met by efficient use of available

fresh water and development of economically useful systems of reclaiming
salt water in the future.

7
Ibid., p. 97.
8

Lester R. Brown. Increasing World Food Output. USDA Foreign
Agri cultural Economic Report, No. 25 (Washington, D. C.: U.S. Government
Printing Office, April , 1965), p. 93.

8
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Details regarding cultivated land and irrigated areas are given in
Table 4 . It can be seen that the United Arab Republic (U. A. R.) is the only
country that can irrigate 100 percent of its cultivated land.

Japan has irri-

gation facilities for over 75 percent of the cultivated land, and Pakistan
irrigates about half of its cultivated land.

Excepting China and India , not

even one-tenth of the cultivated areas in other countries are dependent on
irrigation .

Table 4 .

Irrigated areas in selected countries (in thousand acres)

Percentage
of irrigated
area

Latest figuresb
Ar ea
Year i r r iga ted

Cultiva ted

Irrigate d

Total

Cultivated

China

335,000

77, 27 5

3. 2

23 . 0

1961

182,8 54

India

2 6,0 00

59,0 57

7. 3

19 . 9

1964

64, 567

United States
of Ame rica

340, 9.9 8

26,233

1. 4

7.7

1961

27,816

45 ,000

21,310

9. 1

47. 4

1961

26, 590

12 ,4 79

9 , 430

1. 0

75 . 6

1965

7, 71 6

7,000

7,000

2. 8

100.0

1965

6,602

57,7 00

5,330

1. 1

9.2

1961

8,685

0 .004

0. 04

1965

24, 710

Country

· Pakistan
Japan
United Arab
Repu blic
(U . A. R . )
Mexi co
U . S. S . R .

a

16,06 2

Norman W . De srosier, Attack on Starvation .(Westport, Conne cticut: Avi
Publishing Company, 1961), p. 107.
bFood and Agriculture Organization. Production Yearbook, Vol. XX (Rome,
Italy: United Nations , 1966) , p. 9-10.
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Two steps are apparently important in the use of water: (a) increasing the efficiency in its use, and (b) attempting to increase the natural supply
of fresh water in areas of deficiency.

It is felt that the present knowledge of

the water requirements of plants and animals is adequate to achieve a much
greater production of food.

At present, a great amount of water is used by

industries and there could be a more efficient reuse of industrial waters.
Many steps could be taken to reduce wastage of water and much water currently
not useful could be reclaimed.

Even though the supply of water on earth

presently exceeds the demand, the main problem is that the water resources
are very unevenly distributed within regions and among regions.

The water

resource problem becomes larger each year due to increasing human populations.

Population

- · s diffic ult to estimate the exact number of people in the world.
There are still 16 countries in which censuses have not been taken.

9

In the

period from 1958 to 1963, national censuses were taken in 157 out of 229
countries and territories.

In some countries, regular censuses have been

conducted; whereas, in some nations, only a few censuses have been taken .
The accuracy of the census statistics also varies greatly.
During the years 1920-60, it is estimated that the world population
increase d by about 61 percent.
9

Between 1950 and 1960, the world population

united Nations , World Population Prospects, p. 41.
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was augmented by about 483 million persons.

All major areas shared in the

accelerated growth of population during the 1950's.

In general, the rate of

growth in each area was higher during this decade than it had been in any of
the three preceding decades.

The only exception was Europe.

Latin America has had the highest rate of population growth in every
decade since 1920 . During the 40-year period from 1920 to 1960, it is estimated that the population of Latin America increased by 137 percent, that of
South Asia by 84 percent, and that of Oceania by 85 percent.

For Africa the

figures are uncertain, but it is estimated that the population of Africa recorded
an increase of 91 percent.

The increases in Northern America, the Soviet

Union, and Europe were 72, 38, and 31 percent, respectively.

The increase

in population in East Asia was about 44 percent.
Three sets of future estimates of world population are presented by
the United Ta t· ons.

10

They are low, medium and high variants.

The medium variant is based on past experience and present circumstances in each region.

The high and low variants are intended to represent

upper and lower boundaries of error of estimation in medium variant.

Unfore-

seen development may cause the population to move ;outside the units.
In 1960, the world population was approximately 3, 000 million.
is expected to rise to 5, 400 to 7, 000 million by the year 2000.
6, 000 million is expected according to medium variant.
10

-

IhiQ_. , p . G.

It

A figure near

Details of the
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estimated population in each decade for various regions are given in Tables
5 to 7 and Figure 2 .
In the case of South Asia , Africa, Latin America, and Oceania the
increas e in population during the period 1960-2000 is expected to be more
than 100 percent.

The population of Latin America may increase by more

than 200 percent.

Oceania's population is very small and the over 100 per-

cent increase in its population by the year 2000 may be due mainly to immigr a tion .

Of the regions where a more than 100 percent increase is antici -

pated by 2 000 A. D . over the 1960 population , only Africa, Latin America ,
and Oceania have some land which could be brought under cultivation to increase food production . South Asia perhaps has no land to be brought under
cultivation.

In short , even though the world population is likely to double by

the year 2000 , much difficulty will be experienced in extending the actual
area unde r cultivation . According to the medium variant, by the year 2000 ,
more than 75 pe r cent of the world population will be in developing regions.
In 1960, 67 . 4 percent of the world population was in developing nations.

The

population of developing regions will increase from 2, 022 millions to 4, 688
millions.
surface.

In 1930 , there were 40 people per square mile of the world's land
In 1965 there were 63, and by the year 2000, there will be 162.

11

World Population Proj~ctions 1965-2000 , " Population Bulletin ,
XXI , No . 4 (October , 19 65) , 81.
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Table 5.

Year

Population of more and less developed regions: 1960-2000
World population
(millions)

More developed
regions

Less developed
regions

Medium variant

1960

2,998

976

2,022

1970

3,592

1,082

2,510

1980

4,330

1,194

3,136

1990

5,187

1,318

3,869

2000

6,129

1,441

4,688

Low variant

1960

2~998

976

2,022

1970

3,545

1,070

2,475

1980

4,147

1,153

2,994

1990

4,784

1,234

3, 550

2000

5 ,448

1,293

4,155

High variant

1960

2,998

976

2, 022

1970

3,659

1,102

2,557

1980

4,551

1,245

3,306

1990

5,690

1,402

4,288

2000

6,994

1,574

5,420

Source: United Nations. World PoQulation Pros2ects~ as Assessed-in 1963.
Population : Studies No. 41 (New York: United. Nations, 1966), p. 23 ..
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Table 6. Distribution of world population between more and less developed
regions: 1960-2000

Year

World total
(millions)

More develo2ed regions
Percentage
Millions

Less develo2ed regions
Millions
Percentage

Medium variant
1960

2,998

976

32.6

2, 022

67.4

1970

3 ,5 92

1 , 082

30. 1

2,510

69.9

1980

4 , 330

1 , 194

27 . 6

3,136

72.4

1990

5, 187

1, 318

25.4

3 , 869

74 . 6

2000

6 , 129

1 , 441

23 .5

4,688

76. 5

High variant for more develo2ed regions and
low variant for less develo2ed regions
1960

2, 998

976

32 . 6

2 , 022

67.4

1970

3 , 577

1,102

30.8

2 , 475

69.2

1980

4 , 239

1 , 245

29.4

2 , 994

70.6

1990

4,9 52

1,402

28.3

3,550

71. 7

2000

5 , 729

1 ,5 74

27.5

4,15 5

72 .5

Low variant for more develo2ed regions and
High variant for less develo2ed regions
1960

2,998

976

32.6

2,022

67. 4

1970

3,627

1,070

29.5

2,557

70.5

1980

4,459

1,153

25.9

3,306

74. 1

1990

5, 522

1,234

22.3

4,288

77 . 7

2000

6,713

1,293

19.3

5,420

80.7

Source: United Nations. World Po2ulation Pros2ects, as Assessed ' in 1963.
Population :Studies No. 41 (New York: United ,Nations, 1966), p. 23.
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Table 7.

World population, medium variant, according to regions (in
millions)

Region

Percentage
increase in
1960 population
in year 2000

1960

1970

1980

1990

2000

East Asia

794

910

1, 041

l, 168

1,287

62.0

South Asia

86 5

1, 107

1,420

1,783

2 , 171

150.9

Europe

425

454

479

504

527

24.0

U.S . S. R .

214

246

278

316

353

64.9

Africa

273

346

449

587

768

181. 3

North America

199

227

262

306

354

77.8

Latin America

212

283

378

498

638

200.9

Oceania
World

15. 7

18 . 7

2 , 997.7 3 , 591. 7

22 . 6

27

31. 9

103.1

4,329.6 5 ,189

6 , 129.9

104. 5

Source; United Nations. World PoQulation Pros2ects, as As sessed -in 1"963 .
'Population: Studies No. 41 (New York:· , United Nations., 1966) , p. 134.

Migration from one region to the other does not make any change in
the world's population.

International migration is very strictly controlled

and migration from one region to the other on a large scale is not possible.
Migration to Oceania in relation to the world population will be negligible.
There is a possibility of establishing communication between the earth and
some other planets, but in view of the enormous expenditure involved in
arranging such a journey, large-scale migration from earth to other planets

25

may not be economically feasible by the year 2000.

Moreover, if such

migration takes place, it will be from the affluent nations and will in no
way help the developing nations to redress their population pressures.
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CHAPTER III

FOOD AND NUTRITION

Food

History is the record of man in quest of his daily bread.

With the

increase in the population and the pressure on land, man has been worried
not only with the question of how to obtain enough food for all--he has also
become more concerned with the quality of the food.
adequate diet.

Man should have an

This is one of the most burning questions of our times.

Presi-

dent Johnson makes this point clear in the following message:·
The most grave health problem of the world remains
hunger and malnutrition. We have long recognized that an
in.s ufficient food supply is a leading contributor to human
misery and political instability . More recently, we have
begun to r e cognize that it is also a major deterrent to
economic and social development. 1

It is estimated t hat 53 percent of the population of the developing countries
exists on an average annual per capita income of less than $200, with many
below $ 100 . Rural people , who make up about 70 percent of the populations
in the de 'e I

'ng countries , devote 70 to 90 percent of their labor to raising

enough food for bare survival (see Figure 3).
Man really depends on some of the following 15 species for his food:

1

Lester R.. Brown. "World Food/Population .Problem: An Overview,"
p . 3-18. In The Center for Agricultural and Economic Development. ~lter
natives for Balancing World Food Production Needs. (Ames, Iowa: Iowa
State University Press, 1967), p. 6.

ADEQUATELY FED
MARGINAL

II

DEFICIENT IN FOOD

Figure 3.

Food deficit countries.

Nl
~
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(a) rice, (b) wheat, (c) corn, (d) sorghum, (e) barley, (f) sugar cane,
(g) sugar beet , (h) potato, (i) sweet potato, (j) cassava, (k) peanut, (1) bean,
(m) coconut , (n) banana, and (o) soybean.
Rice and wheat are man's principal foods, with rice supplying
about 21 percent of the total calorie intake and wheat about 20 percent. 2
Together these two staples provide about 41 percent of man's food energy
supply, and hence dominate the world consumption pattern.

Third and

fourth ranking staples are corn and potatoes, each supplying about 5 percent
of all calories consumed.

About 60 percent of man's food energy is supplied

by six leading grains, roots, and tubers.

Man's sources of food energy are

shown in Figure 4.
War, civil disturbances, failure of crops (usually due to drought, but
sometimes due to floods), destruction of crops by plant diseases, parasites,
and occasionally earthquakes, are some of the causes for lower food production .

The result of insufficient food--lack of calories--is under-nutrition.

The wrong sort of food--that is, a diet deficient of essential nutrients-produces malnutrition.

Under-nutrition and malnutrition are generally,

though not always, found together.

In infants and young children, under-

nutrition is called marasmus.
The danger of famine can be greatly reduced by increasing food
production and raising standards of living.

2

Plenty of food is available in

Lester R. Brown. Man, Land and Food, Foreign Agricultural
Economic Report No. 11 (Washington, D. C.: U. S. Department of Agriculture, November, 1963), p. 31.
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Figure 4.

Man's sources of food energy.

Source: Lester R. Brown. Man, Land and Food: Foreign Agricultural
Economic Report No. 11 (Washington, D. C.: U. S. Department
of Agriculture, November, 196 3 ), Figure 11, p. 32.
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some countries and modern transport enables food to be brought quickly to
a threatened area . Increased food production and improved human nutrition
are major objectives of national development and international assistance
programs .

The basic approach to the problem of human nutrition is to

produce enough food of the right kind, to satisfy human needs.

The progress

in this direction will depend upon general economic and social development,
bringing higher standards of living and greater purchasing power, together
with the spread of education.

Food Production and Consumption

Throughout most of recorded hi.story ? food production has been low
and uncertain .

Famines have been common and accepted as inevitable.

In

many countries t he average family has been hungry and malnourished for a
good part of each year.

Malnutrition and lack of food have been basic causes

of the short life span of man.

It is difficult to know how much food is pro-

duced , as food prod uction statistics are incomplete and untrustworthy in
some countries .
P e ople of the world do not get their food from a common storehouse.
Most countries produce their own food.

Actually, only a small percentage

of the fo od of the world goes into world trade.

3

However, modern developments

in food preservation and transport have greatly reduced dependence on locally

3

Kellogg, p. 29 .
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produced foods . Refrigeration and other devices make it possible for the
well-to-do anywhere to eat foods coming from remote countries, but people
in poor countries still live mainly on foods produced nearby , usually by themselves . The die t in such circumstances is very monotonous.

In poor agri-

cultural countries , particularly those with a dense population per unit of
cultivated land, cereals usually provide more than 70 percent of the total
calories.

Thus in many countries the gulf between the food consumption of

the rich and the poor is very wide.
Food consumption is strongly influenced by custom, habit, and income .

People eat the foods which they find attractive in taste and flavor.

Taste and flavor have a psychological basis .
man' s pois on.

One man's meat is another

Food habits are very deeply rooted in culture.

Certain foods

are prohibited by religion ; for example , beef for Hindus and pork for
Moslems.

Thus i t can be stated that to a certain extent, human socieites

are brough t to the starvation point by cultural, rather than natural forces.
Table 8 g·ves a
world o a ·n

4

idea as to how people in different regions of the

e·r caloric supply from the major food groups.

People in Asia . Africa, Eastern Europe, and the U. S. S. R.
obtain the maximum calorie supply from grain products.
ica an

North Amer-

Oceania consume more livestock products and less grain

products than the rest of the regions , even though their grain
4.

J os ue de Castro . The Geography of Hunger.
Li ttle, Brown, and Company , 1953), p. 24 .

(Boston, Massachusetts:

32
Table 8.

Percentage distribution of total caloric supply by major food
groups by regions in 1958
Grain
products ,
roots , and
tubers

Region

Fruits,
nuts, and
vegetables

Sugar

Fats
and
oils

Livestock
products

Fish

North
America

24.4

9. 1

15 . 8

19.9

30.6

0.2

Oceania

30.0

5.6

16.3

12.3

35.2

0. 6

Western
Europe

43. 9

6.4

11. 2

16 . 8

20.8

0.9

Latin
America

50. 7

12 .3

14.0

8.0

14 . 7

0.3

E. Europe
& U.S.S.R.

64 . 9

3.5

8. 0

9.2

14.0

0. 4

Africa

70. 1

11. 5

4.1

7. 5

6.3

0.5

Asia

74.5

11. 4

4.1

5.3

3.8

0.9

World

62.7

9.6

7.3

8.9

10. 8

0. 7

Source : Lester R. Brown. Man, Land and Food: Foreign Agricultural
Economi c Rep ort No. 11 (Washington, D. C.: U. S. Department of
Agriculture, November, 1963), p. 27.

production is much more than needed by their populations.

In v iew of-

this, it is felt that the United States of America and several other advanced
countries are likely to have continuing problems of agricultural surpluses for
some time in the immediate future.
5

Kellogg, p. 29.

5

The agriculture of the temperate regions
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developed to a fairly high state before there was very much industry.

In

fact, the capital for starting industry came largely from agriculture, and
industry in turn helped improve agriculture still further.

6

Farmers in the

United States of America have increased their annual investments in fertilizers
something over five fold since 1935.

7 .
The foUowing three conditions may be

responsible for the increase in food production in the developed nations:
1.

Availability and use of scientific methods of agriculture.

2 . Incentive at the farm level in increasing food production.
3.

Adequate agricultural institutions, s.e rvices, and supplies to

farmers .
For 1, normally a domestic or an export market is required.

The

great increase in agricultural production in these countries is due to incentives
given to farmers to make investments, required for the use of modern methods
and technology.

The institutions, services, and supplies were also adequate

to make their use possible on a national scale.
Two major forces are responsible for the expanding food needs: 1.
the population growth, and 2. rising per capita income.

8

The population

is increasing (in some countries) at the rate of about 3 percent per -year.

6

Ibid.

7
Ibid. , p. 31.
8

Lester R. Brown. "World Food/Population Problem: An Overview,"
p. 3-18. In The Center for Agricultural and Economic Development. Alternatives for Balancing World Food Production Needs (Ames, Iowa: Iowa State
University 1967), p. 4.
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This rate can double the population within one generation, or in about 23
years . After World War II , many countries became independent and they
have been involved in raising the standard of living of their people.

The

rising incomes create demands for additional food more than the growth
of population does.

In Japan , the population increases by 1 percent and

income by 7 percent.
and Italy.

9

Similar situations have been noticed in West Germany

Direct consumption of food grains rises with income but never

seems to exceed 400 pounds per person per year regardless of the level
of incomes.

At higher incomes, it declines and levels off at about 150-200

pounds per year.

10

This is shown in the table of average annual income

per person and grain used per person in total (see Table 9).

As food prices

rise, upper and middle income groups increase their expenditures on
food, but the low-income groups cannot increase their expenditures enough
to offset the price rise.

They are compelled to buy less and remain hungry.

Solving the problem of hunger is not an easy job.

The magnitude of this

work can be seen in the following:
. . . despite expenditures of billions of dollars for
foreign aid, despite donations and concessional sales of
millions of tons of food to developing nations, despite
herculean efforts by numerous voluntary groups, despite
examples of highly productive technical assistance programs by foundations, and despite years of activity by
international organizations, there are today in the world

9

Ibid., p . 9 .

lOibid.

more hungr y mouths than ever before in history .
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11

But in the fight against hunger and malnutrition we cannot accept defeat.
P e ssimism should not overtake our enthusiasm to eradicate hunger.

Table 9 . Average annual income per person and grain used per person and
in total (1951-61)
Annual income
per person
(dollars)

Country

Grain used per person per year
Food
In total
(pounds)
(pounds)

Canada

1 , 532

152

1, 848

United States
of America

2,288

157

1,654

Mexico

312

315

445

France

1,003

219

928

West Germany

982

181

739

Italy

511

298

732

1, 111

181

792

762

377

97~

India

68

298

340

Japan

346

337

463

United Kingdom
U . S.S . R.

Source: Lester R , Brown. "World Food/Population Problem: An Overview,"
p. 3-18. In The Cente~r for Agricultural and Economic pevelopment.
Alternatives for Balancing World Food Production Needs (Ames, Iowa:
Iowa State University, 1967), p. 9.

11

Evan L. Bennett. "The World Food Situation and the United States
Position , " p . 1-16 . In D. C . Smith (Ed.). Food for Billions. American
Society of Agronomy, Publication No . 11 (Madison, Wisconsin: American
Society of Agronomy, March, 1968), p. 7.
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A starving man knows no laws and has no peace.

He is ready to

embrace any idea that promises escape from his misery and is usually incapable of weighing the consequences of his decisions.

Hence one thing--

simple humanitarianism--dictates that men of goodwill everywhere must
join to stave off worldwide starvation.

It is feared that world food pro-

duction is lagging seriously behind increases in world population.

Before

World War II, developing countries were exporters of food grains.

They

exported about 11 million tons of food grains.

But now all that exportable

surplus has disappeared and on the contrary, they have to import food grains
to feed their increased population.

In 1965, the developing countries imported

about 25 million tons of food grains from developed nations and still many of
the people in developing countries do not get adequate diets.
From 1960 to 1965, world food production increased less rapidly
than did the world population, which is currently increasing at about 2 percent per year. If a long-term solution is to be sought, developing countries
must modernize food production, storage, and distribution.

The solution to

the upcoming world food crisis is not in the agriculture of the United States
of America or other developed nations.

It is more important, in terms of

available land area , that agriculture in the developing regions be further
developed to match their population growth.

Food supplies in the poor

countries will have to be increased by about 4 percent per year.

12

Revelle, p. 5.

12

37

World food production by regions and per capita food production in
these regions are given in Tables 10, 11, 12, 13, and 14.

:E'ood. N eed.s

It is clear from these tables that the world as a whole has no food
shortage.

If the food grains produced in the entire world were equally distri-

buted, each individual would get about 340 kilograms per year, and this
quantity is much more than is normally consumed by one individual.

But

the world is not under one political rule, and as such the surplus food grains
in one region will be available to the people of the regions, deficient in foodstuffs , if the surplus grain moves in the international market.
By the year 2000 the world population is expected to be about 6, 129
millions , i.e., slightly more than double the population in the year 1960.
The population of the developed regions will increase from 9 76 millions
to 1,441 millions , i.e ., about a 50 percent increase.

Populations of the

less developed regions will increase from 2, 022 millions to 4, 6 88 millions .
Thus , the population of the less developed regions will be about 2 1/4 times
the population of the year 1960.

It is expected that the present rate of in-

crease in food production will continue in the developed world and that there
will be no deficiency of foodstuffs for them.

Production in the developing

regions will have to go up as is shown in Table 15.
the greatest need of increasing food production.
13

The Far East will be in

13

United Nations. "U. N. in Action: Survey on World Food Need,"
Food Technology XVII, No. 8 (August, 1963), 26.
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Table 10. World gra"in production by regions (in million metric tons)

Crop

Europe

World

North &
Central
America

South
America Asia

Africa

Oceania

6.2

10.3

10.5

3.0

1. 2

1. 0

0. 7

0.2

1. 3

102.9

19. 1

16. 5

14.9

0.2

0.2

13.4

1. 2

19.9

18.2

0.2

256 . 2

1. 6

4.2

7.5

154.5

5. 7

0.2

Total
cereals 1, 021. 5

159.2

206.4

44.1

234. 7

48. 2

13.4

Wheat
Rye
Barley
Oats
Maize
Mille t &
sorgham
Rice,
paddy _

273.2

61. 1

53.6

13. 1

31. 8

32 . 7

16.5

1. 2

0. 7

0. 8

110. 5

35.7

12 . 6

1. 5

45.2

15.8

18.4

227.0

28.3

76. 7

Source: Food and Agriculture Organization. Production Yearbook, Vol. XIX
(Rome , Italy: United Nations, 1965), p. 37.

Table 11.

Per capita food production by regions
Europe
'I

&

World U.S.S.R.
Population
(millions) 3, 356

682

North &
Central
America

299

Total food
grains production
(million
tons)
l,021.5 .. L)9.2

206.4

P e r capita
food grains
(kilograms)

690

Source:

340

233

South
America Asia

171

44. 1

258

1,868

234.7

125

Africa

Oceania

318

17.9

48.2

151

13.4

750

Food and Agriculture Organization. Production Yearbook, Vol. XIX
(Rome , Italy: United Nations, 1965), p. 37; and United Nations.
Dem2K~.~EJ1ic; _ Y~-~E!?.?o.Jf (New York: United Nations, 1966) , p. 95.

Table 12 .

FAQ index numbers of per capita food production
Per capita food production 1952/53-1956/57

Region

52-53

53-54

54-55

Western Europe

95

102

101

Eastern Europe
and U.S. S. R.

93

96

North America

103

Latin America

56-57

57-58

58-59

101

101

104

106

96

103

112

114

100

97

100

100

99

98

100

99

104

102

98

Far East
(excluding
Mainland
China)

94

101

Near East

98

Africa
All above
regions

Oceania

55-56

60-61

61-62

62 -63

109

113

111

116

117

116

123

124

123

124

126

119

127

96

101

100

100

97

97

103

100

103

103

105

102

101

100

100

101

101

101

96

92

106

103

106

106

111

112

117

100

102

103

100

103

106

101

107

106

105

104

108

97

98

104

105

107

107

104

103

107

107

102

99

101

101

98

101

96

97

97

99

95

97

96

96

98

100

99

101

103

102

106

106

107

105

107

107

106

Source: Food and Agriculture Organization.
p. 30.

59 -60

= 100
63-64

64-65

Production Yearbook, Vol. XIX (Rome, Italy: United Nations, 1965),

w

~
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Table 13 . Increase in world population during 1950-66 by regions (in
millions)

...

Region

1950

1958

1960

1965

1966

Percentage increase
1950-66
1960-66
Total
Per year

222

265

278

311

318

2.3

43.2

1,381

1,601

1,659

1,830

1 , 868

2.0

35.2

163

203

214

246

253

2.8

55.2

1,766

2,069

2,151

2,387

2,439

2.4

38.1

North
America

166

192

199

214

217

l. 5

30.7

Europe

392

418

425

445

449

0.9

14.5

2.1

40. 9

Africa
Asia
Latin
America
Developing
world
total

Oceania

12.7

15

15. 7

17.5

17.9

U.S.S.R.

180

207

214

231

233

1. 4

29.4

Developed
world
total

750. 7

832

853.7

907.5

916.9

1. 4

22.1

Source:

United Nations.
1966), p. 95.

Demographic Yearbook (New York: United Nations,
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Table 14.

Region
Europe

Production of milk, meat, and eggs by regions
Milk
(million tons)
1961
1964
134.5

U.S.S.R.

134.0

Meat
(million tons)
1964
1961

Hen eggs
(billions)
1962
1964

17.1

81. 0

88.0

30. 1

26.7

17.9

63.l

North
America

65.2

65.8

14.0

16.0

69.8

70.0

Latin
America

22.2

23.6

7.2

7.3

18.3

19.4

Asia

40. 0

43.1

3.5

3.8

28.3

.32. 1

Africa

15.l

15.5

2.6

2.6

5.8

Oceania

11. 7

12.7

2.2

2.5

3.2

351. 2

357.9

63.6

67.3

255.2

World

264.2

Source: Food and Agriculture Organization. Production Yearbook, Vol. XIX
(Rome, Italy: United Nations, 1965), p. 203-210, 228-233, and 245.

Table 15.

Overall index of needs in total food supplies--1970-2000
(available in 1960 = 100)

Regions

1970

1980

1990

2000

Near East

154

190

240

307

Latin America
(excluding River
Plate countries)

145

194

257

338

Africa

128

155

189

230

175

219

274

343

(Medium target)
Far East

Source: Food and Agriculture Organization. Six Billions to Feed (Rome,
Italy: United Nations, 1962), Table 4.
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The index numbers in Table 15 do not indicate any improvement in
the present level of nutrition.

Food supplies would have to be increased by

130 percent in Africa, 238 percent for Latin America (excluding the River
Plate countries), and 207 to 243 percent for the Far East and Near East by
the year 2000.
In order to meet the future population needs without any improve-·'
ment in the present levels of nutrition, food supplies should be increased
by about 200 percent in the low calorie countries and by about 150 percent
in the world as a whole.
The President's Science Advisory Committee has suggested the
following growth rates to match the need for food by 1985: 14
Present
Increase in food demand ..
Increase in food production
Increase in Gross National
Product . . . . . . . . . .

3. 0%

Required

2. 7%

4. 0%
4. 0%

4. 0%

5. 5%

To assess the food needs of the world population is not an easy job.
It is best to consider the views of the experts on this subject.

Parpia

observed that "the quantity of food produced today is more than enough to
feed not only the existing population but to meet the requirements of the
increasing population for several decades; yet there is starvation."

15

Why

14

President's Science Advisory Committee Report. The World Food
Problem (Washington, D . C.: U. S. Government Printing Office, May, 1967),
p. 112.

15

H. A. B. Parpia. "Role of Food Technology in Improving the
Level of Nutrition in Developing Countires," (paper presented at the 7th
International Congress of Nutrition, Hamburg, Germany, August 3-10,
1966), p. 1-13.
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is this so? If the amount of food presently being produced is more than
enough to feed the ever-increasing population for several decades to ·
come, why should there be starvation in the world? Carl Bakal gives the
answer to this question . He wrote:
On a world wide scale, more than one fifth of the
food intended for man, never reaches his mouth. According to F. A. 0. , the annual losses due to rats, insects, and
fungi amount to 33, 000,"000 tons--~nough to feed the entire
population of the United States for one year. 16
Nevin S. Scrimshaw gives an estimate of the losses due to insects
in the United States.

He states:

In the United States, where pesticides are used extensively, standing crop losses from insects alone are estimated to represent nearly two billion dollars annually. The
losses of crops after production in the United States, are
estimated equivalent to the production of over 12 million
standing acres of land. 17
The developing world cannot produce enough food for its people and
they must import food grains from developed nations to meet their requirements.

All the developing countires presently import food grains to the

extent of 25 million tons.

The developed world at present can export this

quantity of food grains and still have no shortage of food grains.

If the

above-mentioned 33 million tons of losses of food grains were saved, there

16

Carl Bakal.

"The Mathematics of Hunger," Saturday Review (April

27' 1963), 18.
17

Nevin S. Scrimshaw. "Ecologfoal Factors' pefermi.nit1g N·utritional
State and Food Use, p. 35.:...50. : In . The Center for Agr'icultural ana 'Econo inic
Development. Alternatives for Balancing World Food Production Needs
(Ames, Iowa: Iowa State University Press, 1967), p. 43.
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would be ample food in the world.

Paying attention to this loss of food

and taking the necessary preventive measures would go a long way toward
feeding the starving people of the world.
However, the present world is not one political unit.

Surplus food

from one nation may not be available to the starving populations of other
countries .

The movement of food from one country to another is not

possible unless both nations agree to the trade.
foodstuffs will have to pay for it .

The nation importing the

The foodstuffs may be exchanged for non-

agricultural production, but if the country in need of food has no means of
paying the cost of the food to be imported, there is no trade.

The people in

the food-deficit country will have to starve unless food in aid is given by the
other nation.

But this cannot go on forever.

will have to grow more food for its population.

The country short of foodstuffs
United Kingdom cannot produce

enough food for its people and has been depending upon imported food from
other countries in exchange for its non-agricultural finished goods. Japan,
on the other hand, with its intensive cultivation is able to feed most of its
dense population.
The food situation in the developing countries is bound to worsen
if these countries do not take immediate steps to increase their food production.

Most of the developing countries have no land to be brought under cultivation
and they have to obtain more food production from the land already under
cultivation.

Hence they will have to resort to intensive cultivation.

question at this point is how much should be produced.

The

Estimates of world
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food needs are given by Carl Bakal.

He wrote:

"To bring the diets of every

body up to reasonably adequate levels, present production of cereal grains
must be doubled and that of animal products quadrupled by the year 2000. "
However, increasing yields is not enough.

18

Crops must be protected

from pests, parasites, and mankind's other rivals for survival. It is estimated that in India, rinderpest, the greatest killer of livestock in Asia and
Africa, wipes out 200, 000 head of cattle annually.

19

Optimism prevails on the question of whether it is possible to
increase the world food output:
The technology which is at our disposal today should
make it possible to double the world's total food production,
and this at a rate which is sufficient, if we apply ourselves,
to keep pace with the rate of population growth for the next
fifty years. 20
At the same time there is warning that this will not happen automatically unless we strive toward that end.

"It cannot be attained, how-

ever, if we rest hope only on this realistic possibility and fail to formulate and implement the necessary policies to bring it about.

n

21

Now the ques tion arises as to how much we can produce and what
will be the number of people that can be adequately fed on this food production?
18
19
20

Bakal, p. 18.
Ibid.

Harrison Brown, James Bonner and John Weir.
Years (New York: The Viking Press, 1966), p. 82.
21

The Next Hundred

Earl 0. Heady. "Pr~face ," p_. _v '. _ In _Th~ Center for Agricultural _
9:!1_d Economic Devefopment. Alternative·s for Balancing World Food Production Needs (Ames, Iowa: Iowa State University Press, 1957), p. v.
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With Japanese level of food production per acre in Asia
and Eur ope an level of food production in the r est of the world,
with 3 , 000 calories per individual Rer day, the world can
support a populati o~ of 6. 5 billion. 22
It is a well known fact that the developed nations spend a large amount

of food grains as feed for raising animals in order to satisfy their requirements for animal proteins (see Table 9).

What would happen if these people

gave up the animal proteins and got their requirements from vegetable
proteins? How much food could be saved thereby?
. . . if we (people of U. S. A. ) were today to drop our daily
intake of animal products to the level of Western European diet
(20 percent of our diet calories) we could support over 250
million people on a calorically adequate diet. 23
Protein returns by the cow for human consumption is 23 percent , by
the pig , 23 percent , and by the beef cattle , only 10 percent.

24

But will the developed nations lower their daily intake of animal
products? It does not seem likely, and this is not the proper way of looking
towards the solution of world food problems.

The world as a whole should

grow more food, avoid waste, reduce their rate of population increase, and
attempt to increase the standard of living of the people.

The world food

problem cannot be solved by reducing the standards of diets.
Moreover it is not impossible to increase world food production.

22

23
24

Brown, Bonner, and Wier , p. 67 .
Ibid. , p. 84.

Warr en E. Hartman. " Vege ta ri an Protein Foods , " Food
Techno logy, XX, No. 1 (January , 1966), 40 .
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The experts feel that there are no technological barriers to the feeding of
a world population several times the present one.

25

Carl Bakal said:
The Netherlands, the most densely populated country
on earth (with 880 people per square mile), not only feeds
itself well but also exports over one third of its agricultural
products. 2 6
When a country like the Netherlands can produce more than enough food for
880 people per square mile, why should it not be possible for other nations
who are far more sparcely populated?

Movement of Food in the International Trade

. . . food surplus from one region may be moved to
region of food deficit. In actual fact, however, a small and
decreasing portion of world"-s food, less than 7 percent at
present , moves in international trade. 2 7
Thus, considering the total food production in the world, the amount of food
grains moving in international trade is quite negligible.

If all the developing

nations increase their food production, there will be less and less movement
of food from one region to the other.

If the developing nations make use of

modern technology in food production, they will be able to solve their food
problems.

25
26
27

Brown, Bonner, and Weir, p. 88.
Bakal, p. 18.
Brown, Bonner, and Weir, p. 83.
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Irrigation and drainage can make large areas of the earth's surface-now desert or swamp--into fertile lands.

More important is the scope that

exists for increasing the yield of food from land already under cultivation .
Some possibilities are better use and control of water, building of soil
fertility--particularly by the greater use of fertilizers--and plant breeding
and seed improvement. Losses caused by pests and diseases can be reduced
or avoided.

Careful breeding and improved feeding of livestock can make a

large contribution, as can the resources of the sea and inland waters.

28

Can the earth provide food meeting health standards for this increased number? Josue de Castro

29

states that there will be no difficulty

in doubling or redoubling the world food supply . If the farmers fail us, the
chemist has already shown us the way to synthetic foods.

The only practical

limitations to food production are the amount of capital and labor human
30
. t y is
. w1·11 mg
·
soc1e
to d evote t o i't .

Neo-Malthusians believe that the only road to survival of Western
civilization is birth control, rigorously imposed if necessary, to reduce the
population;

31

the well-fed.

but the birth rate is highest among the ill-fed and lowest among
The birth rate falls as the consumption of protein-rich foods

28

W. R. Aykroyd.
Company , 1964), p. 72.

29

Food for Man (New York: The Macmillan

John Boyd-Orr. Foreward to Geography of Hunger (Boston,
Massachusetts: Little, Brown and Company, 1953), p. xi.
30
31

Ibid.
Ibid. , p. x.
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(for example: meat , milk, eggs) increases.
affecting the birth rates.

There are cultural factors

But the most effective method of birth control

is to improve diets, raise the standard of living, and educate the nations.
Malthus' theory that population increases in geometrical progression,
and the food supply in arithmetical progression, so that as people reproduce,
food production becomes irremediably ·insufficient for their necessities,
lacked a scientific basis.

Before the end of the last century, fertility began

to decline in various countries.

32

We cannot blame Malthus for not visualizing

that with the change in technology, the standard of living of the people can be
improved in spite of the great increase in population.

Nutrition

There are about 40 food nutrients needed to maintain health.

The

most important of them will be considered in the following paragraphs.

Carbohydrates
Carbohydrates are chiefly products of the vegetable kingdon, such
as sugars , starches, cellulose, gums, pectins, and dextrins.

With the

development of agriculture , they have become a major food for man.

Carbo-

hydrates are not directly required as are proteins, but they are readily
oxidized by the inhaled air into carbon dioxide and water, furnishing heat

32

Castro, p. 16.

50
and energy to the system with the greatest vital economy.
important source of calories in human diets.

They are a most

Cooking and heating makes

starch granules swell and rupture and hence become digestible.

The starch

molecule is broken down into the sugar maltose and ultimately into sugar
glucose , which in the complex processes of oxidation to carbon dioxide and
water in the tissues, supplies the body with heat and energy.
they often provide 70-80 percent of the total calories.

In poor countries,

Diets in poor countries

contain a higher proportion of cereals and often of roots and tubers, which
are rich in starch.

Starch is, no doubt, a good food.

But the presence of

large amounts of starch in a diet usually means that the amounts of other
nutrients, particularly protein, are low and for this reason the diet is
unsatisfactory.

33

The next most important carbohydrate in the human diet, as far as
quantity is concerned, is sucrose or the common sugar which is derived from
the sugarcane or sugar beet.

With plenty of sugar and sweets available, tooth

decay is increasing in almost all the countries.
belong to the carbohydrate class.

Cellulose and pectins also

Cellulose has little food value.

the bulk of " roughage" in the human body.

It forms

Pectins are found in most fruits

and vegetables.
Carbohydrates contain an average of 44 percent carbon, 6 percent
hydrogen, and 50 percent oxygen.

33

Aykroyd, p. 19.

Starch is nature's storehouse for

;) 1

carbohydrates.

Foods containing starch can be produced cheaply.

Raw

starch is insoluble and unfermentable.

Fats
Fats are concentrated sources of food energy, yielding more than
twice as many calories per gram as do proteins and carbohydrates.

They are

found mainly in the seeds of plants and to some extent in the leaves, skins ,
and fruits.

They are also found in most of the animal food products such as

milk, meat , and eggs.
hydrogen .

Fats are deficient in oxygen and rich in carbon and

Consequently, their heat equivalent is much greater than that of

the carbohydrates.

Fats yield 1, 820 calories per pound and carbohydrates
.

yield more than twice as much, or 4, 040 calories.

34

There are large differences in the amounts of fats eaten by different
population groups.

In the highly developed countries, the fat in take is much

greater than in poorer countries.

Some groups of people eat hardly any fat.

An intake as low as 3 grams of fat daily has been recorded in India.

35

At

the other extreme, we find well-to-do people consuming 200 grams or more
daily . An important point is that fat intake rises with income.

This implies

that human beings like fats and eat a great deal of them if they can afford to.
Nowadays, vitamins in concentrated form are added to fats to make

34

Otto Carque. Vital Facts About Foods.
Kahan and Lessin Company, 1940), p. 31.
35

Aykroyd, p . 22.

(Los Angeles, California:
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them comparable to butter.
many cooking purposes.

Fats make meals tasty and are essential for

Fats act as lubricators to the organism as a whole

and especially to the intestinal tract.

In the animal organism, fat is mostly

deposited near the surface, but it is also scattered in minute particles through
the various tissues.

Fats form an average of about 15 percent of the weight

of the body . When more fat is taken in than is necessary for immediate use,
the surplus is stored up as fat in the body.

Lack of organic salts such as

iron and sodium in food will also favor the formation of fats, since the blood
is unable to take up a sufficient amount of oxygen for the complete combustion
of the carbon.

The fat in the animal body may have three different sources.

One portion will be derived from the fats which have been ingested as food.
Another portion may be formed from the carbohydrates, and a third may
result from the decomposition of protein.
Fats and carbohydrates may replace each other, but only within
certain limits.

They do not appear to play exactly the same part, although

composed of the same elements.

The fact that fat is contained in the milk

of all mammals, in eggs, and in the seeds of all plants, seems to demonstrate
that it is an indispensable food constituent.

This is further proven by the

instinctive desire for the addition of fat to the diet, however abundant in carbohydrates it may be, and the desire on the other hand for the addition of carbohydrates to the fat-rich diet.
compounds.

Carbohydrates and fats are non-nitrogeneous

The non-nitrogenous compounds also belong to the organic acids

of the vegetable kingdom, such as tartaric acid, citric acid, and malic acid
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which are likewise oxidized into carbon dioxide and water, supplying heat
and energy to the system.

Protein
Nitrogenous compounds are chiefly found in the form of protein and
are composed of carbon , oxygen, hydrogen, and sulphur.

They rebuild the

worn tissues and furnish some potential energy when there is more supply
than that needed for functional purposes.

The protoplasm of both the plant

and animal cell is composed mainly of protein.

Protein again exists in

various forms , such as the albumen of eggs, the casein of milk, the gluten
of cereals , and the legumin ·o f pulses, etc.
been sufficiently isolated and studied.

36

About 50 different proteins have

Their nitrogen content ranges from

15 . 50 percent in egg albumen to about 18 percent in the gluten found in wheat
and other cereals.

The amino acids are nitrogenous compounds of simpler

structure than are the proteins. In the construction of the protein molecules
of plants, nitrogen is absorbed from the soil in soluble forms such as compounds of nitrates and ammonium salts, which are converted first into amino
acids and then into protein.

The reverse takes place in the animal body,

where the protein molecule is again broken up into simpler compounds like
amino acids and finally into ammonia, urea, uric acid, etc., which in the
open air undergo oxidation and reconversion into nitrate and ammonium
salts~

ready to be taken up again by the plants.

36

Carque, p. 30.
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Protein has great importance from the nutritional point of view.
protein can make flesh and blood.

Only

Growth cannot take place without it; and

during growth when new tissues are being formed, protein requirements are
particularly high.

Apart from growth, the cells in the body are subject through-

out life to what may be called wear and tear, and protein is needed for their
maintenance , repair, and replacement.

Table 16 gives the protein content

of different foods.

Table 16 .

Protein content of foods (grams per 100 grams)

Food

Protein content

\Vheat

11.5

Maize

10. 0

Rice

7.0

Legumes (beans, lentils,
peas, etc.)

17. 0 to 25. 0

Soy bean

35. 0

Milk (cow's fluid)
Dried skim milk

3. 5
36. 0

Sugar

0.0

Meat

15.0

Fish

15.0

Eggs

11. 0

Potato

1. 7

Cassava (tapioca)

O. 8

Fruits in general

1. 0 to 2. 0

Vegetables in general

0. 5 to 2. 5

Source: \V. R. Aykroyd.
1964) , p. 25.

Food for Man (New York: Macmillan Company,
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Without protein, the damage to health in childhood due to malnutrition becomes irreversible.

The productivity of a nation depends upon

its healthy people . Strong and vigorous people cannot be expected to grow
from crippled and malnourished infants.

The question of malnutrition among

children , the refore , deserves priority.
Parpia suggests the following three ways of overcoming the shortage
of the protein supply:

37

(a) to produce more grains, (b) to increase the catch

of fish , and (c) to utilize available vegetable protein with necessar y supplementation.

P arpia is of the opinion that the production of animal protein

requires five times more land than is required for the production of vegetable
protein and hence he suggests that vegetable protein, suitably supplemented ,
s hould be the logical answer to protein malnutrition .
Anima l protein is not essential in human nutrition, but it does offer
a fuller comple ment of amino acids than does plant protein , and it also
enhances the flavor of diets.
While pr oteins in the different forms are necessary for our nutrition,
the required amount of our daily needs has been greatly over-emphasized.
The craving for concentrated protein foods such as meat is one of man's
acquired habits.

Health and efficiency can be maintained on a diet furnishing

no more than 45-50 grams of protein at the most, even under severe muscular
and mental exertion.
37

The low-protein requirements of man's normal diet are

Parpia. , p . 1- 13.
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distinctly proven by the changes which occur in mother's milk at the different
stages of the child's development.

After six months, the percentage of

protein in mother's milk decreases from 2. 38 percent to 1. 07 percent.

Thus

the protein requirement of 45 to 50 grams per day for an adult can easily be
supplied by a judicious selection of the products of our vegetables kingdom.
While carbohydrates and fats cannot replace protein, a deficiency of
nitrogen is made good to a limited extent by the protective agency of the other
foodstuffs, which offer themselves for all offices except the final one of tissue
building .

The fat of all food is very completely absorbed, far more so than is

the protein .

The same is true of all carbohydrates, with the single exception

of cellulose.

Vitamins
Vitamins are very important from the point of view of nutrition.
are closely connected with the building of protoplasm.
many diet deficiency diseases crop up.
in all natural foods.

They

In the absence of vitamins,

They are present in varying quantities

They are intimately connected with the process of life and

growth, but they can be active only when all the body-building elements are
present in the right quantities and proportions.

Very small amounts of vitamins

(a few milligrams) are required daily by human beings and the proportion of
vitamins in foods is very small.

Vitamins have been given different names,

some of which are discussed below:

38

Carque, p. 82-88.
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Vitamin A.

This vitamin is essential for the normal growth of a

child . Deficiency of this element causes a condition of impaired vision,
such as night blindness or ophthalmia.

Source: Green leaves of plants,

tomatoes, carrots, etc.
Vitamin B-1 (Thiamine).
beri.

A deficiency of this element causes beri-

Source: Citrus fruit, seeds of cereals, peas, beans, etc.
Vitamin B-2 (Riboflavin).

A deficiency of this element causes

inflammation of the tongue and blood-shot eyes.

Source: Human and cow's

milk.
Vitamin C (Ascorbic acid).
in fruits.

This vitamin is present in large amounts

Ordinary cooking may destroy more than half of this element.

deficiency of Vitamin C causes scurvy.

A

Source: Fresh fruits, raw vegetables,

milk, and meat.
Vitamin D.

This vitamin prevents rickets, poor development of

teeth, and faulty metabolism of calcium in the body.

Principally it is found

in cod liver oil and to some extent in butter fat and green leafy vegetables
grown on properly fertilized soil.
Vitamin E.

This was originally referred to as Vitamin X.

kernel is the richest source of this element.
Vitamin E.

Green leaves also contain

It has been called the anti-sterility vitamin.

Vitamin G.
in all seeds.

Wheat

This vitamin is found in cereals, legumes, and probably

It is essential for the growth of children.

Vitamin H.

This vitamin is an acid substance found in yeast, liver,
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and kidneys . Deficiency of this element causes psoriasis and a form of
eczema in rats .
Vitamin I.

This is an anti-infective factor which is alleged to be

present in lemon juice.
Vitamin K.

This vitamin is found in green leafy vegetables.

Vitamin P.

This vitamin helps to strengthen the capillary walls and

tends to prevent hemorrhages.

Another name is citrin . Source: Lemon juice.

Some of the foods containing Vitamins B-1 and C are shown in Table
17.

Table 17.

Vitamin B- 1 and Vitamin C content of certain foods

Food

Vitamin B-1
milligrams
per 100
grams

Food

Vitamin C
milligrams
per 100
grams

Rice whole unmilled

0. 40

Cereals

0.00

Rice highly milled

0.04

Milk fluid

2-00

Rice bran

3.00

Potatoes (boiled)

5-15

Wheat whole

0.45

Oranges and lemons

25-60

White refined flour

0.06

Bananas

10-30

Wheat bran

3.00

Tomatoes

20-25

Sugar

0.00

Beef

0.20

Green leafy
vegetables, raw

20-100

Pork

0.80

Legumes, sprouted

10-15

Eggs

0.15

Legumes

0.40

Fruits and vegetables

0.01

Yeast, brews
15.00
Source: W. R. Aykroyd. Food for Man (New York: Macmillan Company,
1964), Table 8, p. 30, and Table 9, p. 31.
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Vitamin C is easily lost and destroyed.
degree of heat used in ordinary cooking.

It is susceptible to the

Contact with the oxygen in the air

has a destructive effect and hence when vegetables are cooked in boiling
water in a vessel without a -lid, they lose most of their Vitamin C.

Minerals
The organic salts and mineral elements play the most important
part in our nutrition, although they make up a comparatively small amount
of the body.

Normal and healthy development of the organism primarily

depends upon an adequate supply of the mineral salts, which may be called
the building stones of the body.

They have a myriad of functions in the vital

mechanism, and they cannot substitute for each other in these functions.

The

green leafy vegetables have the highest amount of alkaline elements, especially
sodium, calcium, and iron, which are essential for the formation of normal
and healthy blood.

The milled products such as white flour, bolted corn meal,

polished rice, etc. , are poorest in the total amount of mineral elements,
especially in the amount of the essential blood salts.
If the alkaline elements are not furnished in the right proportion, the

cells of the body are broken down in order to make up for the deficiency in
our diet.

Thus, the mineral reserves of our body are depleted, thereby lower-

ing our powers -of resistance.

Nature's best eliminators of waste poison are

the alkaline elements, especially sodium, calcium, and iron, liberally
supplied in the form of fruits and green leafy vegetables (see Table 18 for daily
dietary allowances).

Table 18 . Recommended daily dietary allowances (designed for all healthy persons in the U. S. A.)
Vitamin
A

Protein Calcium
Weight Height
Age
gm
gm
kg
cm Calories
Infants

0-1

8

---

Children

1-3
3-6
6-9

13
18
24

87
107
124

kg x 115
i 15
1300
1600
2100

9-12
12-15
15-18

33
45
61

140
156
172

2400
3000
3400

18-35
35-55
55-75

70
70
70

175
175
175

Girls

9-12
12-15
15-18

33
47
53

Women

18-35
35-55
55-75

58
58
58

Boys

Men

kg x 2. 5
+ 0. ·5
32
40
52

0.7

Ascorbic
VitaRiboflaThiamine
vin
Niacin acid
min D
mg
mg
mg
mg
IU

Iron
mg

value
IU

kgx 1. 0

1500

0.4

0.6

6

30

400

0.5
0.6
0.8

0.8
1. 0
1. 3

9
14

40
50
60

400
400
400

1. 4
1. 8

2.0

16
20
22

70
80
80

400
400
400

19
17
15

70
70
70

0.8
0.8
0.8

10
12

2000
2500
3500

60
75
85

1. 1
1. 4
1. 4

15
15
15

4500
5000
5000

1. 0
1. 2
1. 4

2900
2600
2200

70
70
70

0.8
0.8
0.8

10
10
10

5000
5000
5000

1. 2
1. 0

0.9

1. 7
1. 6
1. 3

140
158
163

2200
2500
2300

55
62
58

1. 1
1. 3
1. 3

15
15
15

4500
5000
5000

0.9
1. 0
0.9

1. 3
1. 5
1. 3

15
17
15

80
80
70

163
163
163

2100
1900
1600

58
58
58

0.8
0.8
0.8

15
15
10

5000
5000
5000

0.8
0.8
0.8

1. 3
1. 2
1. 2

14
13
13

70
70
70

8

11

400
400
400

Pregnant Women
2nd & 3rd
+3 +30
+0.3
+0. 2
+0.5
+5
+1000
+20
+200
trimester
+7 +30
+0.6
+0.4
+5
+3000
+0.5
+40
+1000
Lactating
Source: National Research Council. Recommended Daily Dietary Allowances (Washington, D. C.: Printing and
Publishing Office, National Academy of Science, 1964) , p. vii.

400
400
0)

0
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Some of the mineral elements which are very important for our body
are given below:
Sodium chloride (common table salt).

Normal blood serum contains

comparatively large quantities of sodium chloride.
ment is one of the principal causes of diabetes.
Potassium.
and fat.

A deficiency of this ele-

39

This element is essential for formation of carbohydrates

It is also a predominant element in the red blood corpuscles and in

the brain.
Calcium and magnesium.

These are the builders of bones.

Calcium

(lime) in nature is always accompanied by more or less magnesium.

Calcium

in connection with magnesium is, therefore, the mineral foundation of the
entire skeleton--magnesium gives the bones a certain flexibility and protects
them from being too easily fractured.
Lime and magnesium also play an important part in the vegetable
kingdom.

They are present in every part of a plant.

Lime is necessary for

plant growth also . Deficienty of lime retards the growth of the plant.
nesium salts are especially important in the formation of seeds.
iron are essential for the production of red blood corpuscles.
stands for strength and durability in the animal organism.

Mag-

Lime and

Calcium

A deficiency of

lime salt in the food and consequently in the blood, causes premature tooth
decay .

39

/
Carque, p. 58.
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Iron.

The total amount of iron in the human body is comparatively

small and probably does not exceed 75 grains in the normal state of health.
Of this quantity, about 50 grains are contained in the blood.

Nature tries

to pr otect the system from a deficienty of iron by storing this element in the
liver and spleen . Under normal conditions , these organs store up a certain
amount of iron to be drawn upon when there is a sudden demand for the rapid
form ati on of red corpuscles.
healthy body.

Iron is useful in building up the normal and

Children often become anemic if the milk diet is prolonged after

the natural period of lactation.

Only a small amount of iron is assimilated

from the milk during lactation .
Iodine.

Iodine is a non-metallic element found in small quantities

in m any plants and animals.

This element is present in the thyroid gland.

It is essential for the formation of an organic iodine compound.

Lack of

iodine causes goiter .
Vitamins and minerals are indispensable to the process of nutrition
and gi!'owth in the vegetable and animal kingdoms.

To enjoy perfect health

and immunity from disease, our blood must contain all the necessary elements in their wonderful organic combinations; because it is the blood which
carries them to the different parts of the body, nourishing and cleans.ing the
tissues; and creating animal heat, magnetism, and electricity.
The living machine has one characteristic that other machines lack.

It is able to expand its own mechanism and to repair its own parts through
its own efforts.

It is accomplished by the utilization of food.

If the living
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organism does not obtain a supply of some of the elements through the regular
diet, a tendency to obtain them anyhow is revealed in some of the actions of
human beings.

Thus, a child deficient in iron may eat earth, or another one

lacking calcium may eat the nails of his fingers.

The hen suffering from a

calcium deficiency at the time of laying will hunt for a supply of the mineral
and will pick plaster from the walls or seek grains of limestone in the soil.
These examples reveal the instinct of a specific hunger.
Although cultivated cereals are rich in energy, they are generally
poorer in mineral salts and vitamins than are the seeds of uncultivated native
species.

This explains to a certain extent why deficiencies are rare among

primitive populations.

Negroes of the Belgian Congo, with their native diet

based on millet, sorghum , cassava, sweetpotato, and other items, show no
signs of dietary deficiencies when they are examined in their native villages ..

40

But when they work in factories and take up diets under the European influence, the typical deficiency diseases--beriberi and pellagra--destroy large
numbers of them.

Protein shortages bring about the physical degeneration of

man.
It is estimated that from one-third to one-half df the ,world's popu-

lation is chronically underfed.
countries.

41

40

41

Most of these people are in the developing

In many areas, malnutrition is more serious than under

Castro, p. 33.

Richard Bradfield. The Soil Chemist and Food for Peace. American Society of Agronomy Special Publication, No. 1 (Madison, Wisconsin:
American Society of Agronomy, April, 1963), p. 42.
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nutrition.

Malnutrition results from a shortage of or lack of balance of

certain nutrients in the diet.

The most serious and widespread form of

malnutrition is due to a shortage of high-quality protein in the diet.
results in the disease called kwashiorkor.

This

It is primarily an affliction

of children and occurs most acutely when they are transferred from the milk
of their mothers to a high-starch diet.

It is estimated that about one-half of

all children in the developing areas in the tropics suffer from this deficiency .

42

Calorie requirements are influenced by age, sex, body size, climate,
and activity.

Children are very active and they pass through a period of very

rapid growth; therefore, in relation to their size, they need more calories.
The energy cost of moving the body is proportional to body weight.

As manual

labor is replaced by the machine, the calorie needs of human beings begin to
decrease . In · highly industrialized countries there has been a reduction in
calorie expenditure and requirements per head of population.
The supply of calories differs with type of food.

Table 19 shows the

supply of calories obtained from the various foods we consume.

The fats

are a concentrated source of food energy, yielding more than twice as many
calories per gram as do proteins and carbohydrates.

Fat intake of families

within a given country is influenced by income.
Whether an individual is working or resting, calorie expenditure is
going on.

Tables 20, 21, and 22 give an idea of the calorie expenditures for

every kind of activity.
42

Ibid.
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Table 19.

Supply of calories from foods

Food

Calories per 100 grams

Wheat flour, white

360

Ri ce, milled

360

Potatoes

70

Beans , dry

345

Sugar

390

Milk, liquid

65

Butter

720

Beef , lean

140

Apple

56

Cabbage

17

Protein

400

Carbohydrate

400

Fat

900

Source: W. R. Aykroyd.
1964), p. 11.

Food for Man (New York: Macmillan Company,

A large part of the world's population is hungry.

D. C. Smith ,

President of the American Society of Agronomy, estimates that about 10 , 000
people die daily because of starvation.

43

43

D. C. Smith. Foreward to Food for Billions. American Society of
Agronomy Special Publication, No. 11 (Madison, Wisconsin: American Society
of Agronomy, March, 1968), p. v:
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Table 20.

Calorie expenditures of an adult male engaged in varying
activities

Occupation

Calorie expenditure per minute

Ly ing in bed

1. 0

Sitting

1. 4

Writing

1. 9

Walking

3.0

Cycling

6.6

Light engineering work

4.0

Heavy work, digging, rowing, etc.

7. 0 and over

Source: W. R. Aykroyd .
p. 12 .

Table 21.

Food for Man (New York: Macmillan Company, 1964),

Calorie expenditures per day of an adult male

Activities during 24 hour period

Calories

8 hours at work

1200

8 hours of non-occupational activities--walking,
dressing, working, playing outdoor games, etc.

1500

8 hours in bed

Source: W. R. Aykroyd.
1964), p. 13.

500

Food for Man (New York: Macmillan Company,

Table 22.

Calorie intake of selected countries
Calories 2er day

Country

% animal origin

Year

Total

U. K.

1964-65

2360

42

89

Belgium

1963-64

3150

37

91

Canada

1964-65

3090

43

95

Ceylon

1964

2180

5

47

China (Taiwan)

1964

2340

13

59

Denmark

1964-65

3330

44

93

France

1960-62

3050

Germany
(Federal Republic)

1965-66

2900

37

79

India

1963-64

1980

6

49

Japan

1964

2320

11

74

Italy

1964-65

2880

18

82

New Zealand

1964

3410

52

110

Pakistan

1964-65

2260

11

51

Protein grams

99

Source: United Nations. Statistical Yearbook (New York: United Nations,
1966)' p. 498-501.
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Evan L. Bennett stresses the necessity of increasing the food
production both quantitatively and qualitatively.

He writes:

If lowered infant and child mortality is a precondition
to acceptance of family planning and if the major under lying
cause of childhood deaths is malnutrition, it follows that an
increase in both quality and quantity of food is essential to
achieving stabilization of population growth. 44

It is, therefore, obvious that alleviation of the world food problem
deserves highest priority in the planning of the developing countries.
Paradoxical as it may sound, it is true that to have a reduction in the rate of
population growth, world food production must be increased sufficiently to
feed the entire population adequately.

It has been noticed that the birth rate

is highest among the ill-fed and lowest among the well-fed.

The birth rate

falls as the consumption of the protein-rich foods; for example, milk, meat,
and eggs, increases.

Thus the rate of population growth is related to the

standard of living of the people.

High fertility levels in a population are

generally found in intermitantly starving people.

Over-population does not

cause starvation in various parts of the world, but starvation is the cause
of over-population.
China, and Japan.

45

Consider the most populated countries of India,

The more these countries are assailed by starvation, the

larger the number of inhabitants grows. Hunger increases the fertility of
depressed groups.

44
45

Although it is impossible to eradicate hunger by controlling

Bennett , ·Food For Billions, p. 13.
Castro, p. 25.
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the growth of the population, it is possible to reverse the process and control
the growth of population by doing away with starvation.

Starvation will not

eliminate itself , and those nations who are presently hungry are unable to
help themselves .

They need help from the developed nations.

In what ways

can the developed world help them in overcoming their difficulties?
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CHAPTER IV

PROPOSALS TO FULFILL THE FOOD AND POPULATION NEEDS

Resources

Land and water
The world has enough soil and water resources, if used reasonably
well, to support a growing population for many years to come.

1

The land

under cultivation at present does not exceed 10 percent of the total land
surface of the earth, and about five billion acres more
under cultivation.

2

could be brought

Thus there is no scarcity of cultivatable land.

under cultivation can be extended.

The land

But the question is, at what cost could

these additional lands be brought under cultivation? The countries having
these surplus lands, which could be made productive, are not presently faced
with food shortages.

The populations in the developing countries who need

more food, have no land to be brought under cultivation.

If the available

additional lands are to be brought under cultivation, a great deal of capital
will have to be invested and the cost of the food grains produced from these
lands will go up.

The people for whom these lands are to be cultivated are

poor people who cannot afford to pay higher costs for food grains.

1

Kellogg, p. 28.

2

Revelle, p. 5.

In short,
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in the near future it appears that these lands will not be plowed and hence
there may not be much increase in the acreage under cultivation.

Thus, in

order to meet the additional demands for food by the increasing populations,
intensive cultivation seems to be inevitable.

(However, if technology changes

in the future, it may be economically possible to bring more acreage under
cultivation, without increasing the cost of food.)

Increasing crop yields
Soil fertility and fertilizers.
country.

Soil fertility differs from country to

Even within a country, there are great differences in the fertility

of the soils.

Fertility is also dependent upon many other things such as

climate, sunshine, rainfall, etc.
There are wide differences between the record yields and average
national yields.

Similarly, there are great differences in the per-acre yield

of the same crop in different countries.
acre rice yield of India.

Japan produces four times the per-

The United Kingdom's wheat yield per acre is about

1400 kilograms, but in India it is about 300 kilograms.

This shows that there

are great margins in the yield of different countries and hence the scope for
increasing the food production in the developing countries.
In modern agriculture, fertilizers play a very important role in
increasing food production.

All developed nations who have witnessed the per-

acre yield take-off have been using these fertilizers intensively.
shows the consumption of fertilizers by regions:

Table 23

Table 23 . Consumption of fertilizers by regions (one hectarei::::2. 471 acres)

R egion
or
countr y
Europe

North and
Central
America
Latin
America
Near and
Far East
U.S.S.R.

Africa

Oceania

World

Year
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65
1962-63
1963-64
1964-65

Ty2e of fertilizers {1000 metric tons}
Phosphate
Potash
Nitrogenous
4,960
5,400
5,850
3,690
4,100
4,460
550
640
710
1,940
2,260
2 420
1,070
1,360
l, 759
160
200
---

50
70
60
12,420 14, 030
15,259

4,880
5,25 0
5,600
3,100
3,410
3,430
340
460
540
880
1 , 060
1 130
853
969
1 , 284
260
220
220
810
900
1 , 140
11 , 123
12 ,269
13 , 344

4, 82 05,150
5,430
2,380
2, 590
2,770
210
300
360
740
850
870
826
901
1 , 421
110
140
180
90
120
160
9,276
10 , 051
11, 191

Total
14, 760
15,800
16,880
9,170
10 , 100
10, 660
1,100
1,400
1,610
3,560
4,170
4,420
2,749
3,230
4 , 464
530
560
400
950
1, 090
"1,360
32,819
36 , 350
39 , 794

Cultivated
land in
thousand
acres

Fertilizer
used per
cultivated
acre
(kilograms)

375,592

45

644,931

15

153,202

10.5

859,908

5

569,036

8

642,460

0.62

86,485

15.6

3 , 601,828

11. 0

Source: Food and Agriculture Organization . Production Yearbook (Rome , Italy: United Nations , 1965), p . 299 .

-::i
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Perus a l of Table 23 wi ll indicate the highest us e of fertilizers per
acre in E urope-

Next are Oceania and North America , Due to the greater

use of fertiliz r s per acre in J ap an , the average use of fertilizers per acre
in Asi a is 5 kilogr ams,

In 1964-65 , J apan us ed the fo llowing fertilizers:
Thousand tons

Nitrogenous

727 ,l

Phosphate

518.5

Potash

593.5
Total

This amount of fertilizers was utilized for 14, 930, 000 acres of cultivated
land, giving an average of 123 kilograms of fertilizers per acre . If Japan
is excluded fr om Asia , the average use of fertilizers per acre falls to about
3 kilogram s . If the developing nations begin using the fertilizers to the
extent the deve loped nations are consuming per acre, there will be a considerab le increase in th world food production.
Genetically improved plant varieties .

The ultimate factor limiting

crop output is the photosynthetic efficiency of the crop . Increases could be
achieved by developi ng plants which have greater photosynthetic efficiency.
The wheat variety developed in Mexico and the rice variety developed in the
Philippines are being adapted in the South East Asian countries and it is
reported that they are found very suitable in giving more yield per acre .
Mu ch m or e work in this dir ction has to be done to find out new and improved
v arieties of crops which could be adapted to different climates and soils in
different regions .
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Irrigation . Not more than 10 percent of the cultivated land is being
irrigated at present.
by another 10 percent.

There is a possibility of increasing the irrigated area
Ground water is estimated to be equivalent to about

35 years run-off from the surface of the earth and food production could be
increased by irrigating dry but fertile lands.
water used is obtained from we lls.

3

In Germany, 85 percent of the

(There is a possibility of utilizing the

ground water in the Sahara Desert which would increase the area under cultivation , and thereby food production. ) Desalting of sea water may be economically possible in the near future, but even if the water from the oceans is not
taken into consideration, there is more than enough fresh water available for
the increasing human population.

Presently only 0. 4 percent of the total

water supply on earth is available to us by way of fresh water, but still each

-

individual can ge t about 200 million gallons of fresh water.

4

Since the fresh

water supply is considered adequate, we must make efficient use of the
available water supply to increase food production.
Pest control.

To protect the crops, insecticides, fungicides, herbi-

cides, etc. , are used on a large scale by the developed nations.
siderable amounts of losses of food occur in these countries.

Still, con-

The developing

3 nesrosier, Attack on Starvation , p. 97.
4

Norman H. Brooks. 0 Man , Water and Waste," p. 91-120. In
Proceedings of a Conference held at the California Institute of Technology . The
Next Ninety Years (Pasadena , California: California Institute of Technology,
1967 ), p . 93 .
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nations could also make use of all such chemicals and save their crops from
these insects and weeds.

Food from the ocean
The world fish catch and fish consumption have increased over the
last 30 years,

In 1938, the total _catch was about 20 million tons.

it was 52 million tons .

5

In 1966, it was 56. 8 million tons.

6

In 1964,

But most of this

increased production is being used in the industrial world, where it is not
urgently needed--most of it is used in poultry, swine, and cattle nutrition
as fish meal and not directly for human consumption.
It is obviously essential from the point of view of enlightened self

interest that the wealth and variety of proteinaceous and other types of marine
foods be harvested and processed into palatable products to supplement
deficient diets.

The world's population can no longer afford to waste this

bountiful source of food.

The present world catch of fish is but a fraction of

the harvest available to exploitation, and what is harvested is used only
partially for the direct feeding of humans .
annually into fish meal for animal food.

About 20 million tons are processed

Fish are highly perishable and require

relatively sophisticated processing, distribution, and marketing technique.
Fish are excellent sources of protein in the human diet and fish have
always been a substantial portion of the world's supply of high-quality protein.
5
6

Christy, p . 152.

Food and Agriculture Organization. Yearbook of Fishery Statistics,
Vol. XXIII (Rome, Italy: United Nations, 1966), p. xx.
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F rom a nu tritional point of view , fish protein is always useful for mankind,
just as i s the protein from the meat of animals.

Fish are eaten fresh or are

p rese rved by canning , salting , smoking, pickling, and freezing.
7
Plankton is commonly mentioned as a marine food of almost inexhaustib le supply .

The composition of plankton is about 50-60 percent protein,

5 - 15 percent fat, a pproximately 15 percent carbohydrates , and is rich in

minerals and vitamins .

Plankton themselves are highly nutritious and could

be a good source of the nutr ients man needs.

8

Algae could a lso be used for human food . Algae are five times as
efficient in the conversion of light energy to plant cell products than are the
higher plants . Man cannot exist on a diet consisting primarily of algae, but
he can do very well on animal fle sh .

The single-celled photosynthetic micro-

scopic plants contain most of the nutrient needs of animals, and it might be
possible to grow the m under controlled conditions to feed animals and generate
high quality protein for man .

9

Synthetic and subs titute foods
Another e fficient way of combating malnutrition throughout the world
would be to increase the supply of synthetic foods, fortified with all the essential

7

Hajime Kadota . "New Approaches: Plankton as Food." Food Technology, XVII, No . 3 (March , 1963 ), 18 .
8
9

nes ro sier , Attack on Starvation , p . 133.
Ibid . , p . 230 .
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elements for physical and mental growth of human beings.

Some such foods

are already being used in some countries, and some of them can be used.
They offer a great promise in the successful fight against malnutrition.
Synthetic foods could be manufactured from coal, natural gas, wood,
or petroleum to meet the worldwide shortage of natural foods in the coming
decades . lO Algae, an uncon entional food , will also be of great interest.

11

Locally-grown ingredients such as soybeans, cottonseed, peanuts, and
other such crops could be used for a supply of high protein foods.

This new protein

food industry could assure the farmers of good markets with fair prices, and thus
pave the way to greater economic growth.
1.

Some of these foods are listed below:

Advances in synthesizing amino acids are also upgrading diets.

Adding a few pounds of lysine (cost about $4. 00) to a ton of wheat brings pro.

tein quality up to that of casein, the milk protein, according to U.S. D. A.
2.

12

The Indian Government's bakeries in Bombay and Madras began

producing lysine-fortified bread in January of 1968 and this exciting innovation
is expected to be widely adopted.
10

13

This bread is sold every day.

14

nsynthetic Foods Forecast From Coal, Gas, Petroleu·m," 60.

11

Robert 0. Matthern and Robert B. Koch. "Developing an Unconventional Food: Algae by Continuous Culture Under High Light Intensity,"
Food Technology, XVIII, No. 5 (May, 1964), p. 58.
12

Developing Countries Move Ahead.
Chilton Company, June, 1968), no pagination.

(Philadelphia, Pennsylvania:

13Ib ld.
"14

A. M. Atschul. U.S. D. A. Scientist Cites New Strategies to
Combat World Malnutrition. (Washington , D. C. : United States Department
of Agriculture, May 21? 1968), no pagination.
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3.

High protein cereal, a fortified food, is available in Central

America in the form of "Incaparina
and sold in Guatemala .
only 3 cents .

1115

which is now being manufactured

The daily protein requirement of a child costs

16

USAID, in collaboration with the U.S. D. A. is distributing a corn-

4.

soy-milk mixture fortified with essential vitamins and minerals at a cost of
about 8 . 5 cents a pound .

One hundred grams of this food will furnish one-

third to one-half of the daily requirements in calories of a two-year-old child
and one-half to three-fourths of the vitamin and mineral requirements.

17

5.

Saridele is a vegetable milk used for children in Indonesia.

6.

Parpia has mentioned the following foods as developed in the

laboratory in India :

18

infant foods , weaning foods , protein concentrates ,

protein iso lates, and processed foods . He further points out that oil seed
protein concentrates are the major sources of vegetable not being used for
human consumption at present.

Their utilization as human food, besides

improving the quality of the diet, would quantitatively add two million tons

15

.,
· ·
"Protein Rich Foods for Overcoming Nutritional
Deficie nbies : The Industrial Viewpoint," , Food Technology, 'XVIII, No. 7
(July, 1964), ~L
Bruin~,

I

_.H: . W.

16

..

-

Arnold E. Schaefer. "Nutritional Aspects of the World Food Needs,"
Illinois Research , X, No. 1 (Winter, 1968), 7.
17
18

Ibid .
P arpia
. , p , 1 - 13 .

79
of food in Indi a a lone .

Peanuts and cottonseed

19

could be used on a large

scale.
Alts chu1
1.

20

r e ports on the following high-protein foods:

An American firm is now commercially test-marketing a chocolate-

flavored soybean beverage in Brazil which contains 3 percent protein, contains
added vitamins , and keeps without refrigeration.

It has been accepted very well

in its first test month.
2.

Another high-protein soybean drink has captured 25 percent of the

soft drink market in Hongkong.
Altschul aiso stated that the following companies are helped by
USAID to produce and market high-protein foods in developing countries :
Pillsbury: Protein beverage for El Salvador, (Central America) .
Monsanto: Soybean beverage for Brazil.
Swift: Soybean foods for Brazil.
Krause Milling: Fortified corn food for Brazil.
International Milling: High protein wheat fractions for Tunisia.
Door - Oliver : Cotton seed protein concentrate for India.

Storage, preservation, and distribution

21

All of man ' s foods are perishable commodities.

19

They begin to

Max Milner . "Cottonseed Proteins: Problems and Opportunities
for World Protein Deficits , " Food Technology, XVIII, No . 10 (October, 1964),
35 .

20 .
Altschul , no pagination.
21

Desrosier, Attack on Starvation, p. 176-204.
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deteriorate shortly after harvest, gathering, or s laughter.

Some deterioration

is accom anied by ro is onous agents, whH . s ome redu es the nutritive value
of foods.
ces,

Man has acquir - d much knowledge us eful in controlling thes ·. for-

The m ore successfu l we are in the use of this technology, the smaller

will be the number of hungry eople on this earth.
There are micro - organisms in the air, he s oil , dust, and water.
They begin invading our foods as s oon as they get an oppo rtunity.

H would

be best if we could prepare our foods from fresh ly harvested 9 gathered, or
slaughtered pr

ucts ; since this is not a lways po ssib le , we mus t prevent

deterioration to our fo odstuffs.
The fo od we eat mu ·. be k p t free from disease-causing organisms ;
therefore , the fo d must b . ke}.t a Hve and heaHhy as long as possible.
Bacteria work s lowly, but continuous ly--b ut they do not easi y invade living
and h .a lthy tissues.
A number of plants and animals are poisonous to us, and there is

also a constant pr oblem created by the chemicals being used agairn:n fungi ,
herbs, insects, etc .
Foods of high nutritent value for man are of a very perishable
nature;

22

hence the im ortanc of food preservation, sine the food must

be preserved throughout the year.

Nowadays, urbanization is increasing

along with indu trialization, th reby necessitating improved methods of food

22

Desrosier, The Technology of Food Preservation,

P~

21.
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production, storage , and distribution.

There is a desire for a high standard

of living and so there is a demand. for better-quality foods, which results in
advanced methods of food

roduction, storage, and distribution.

The high-

quality foods, with their highly p rishab le nature, must be preserved in an
acceptable way by judicious apphcation of known techno logy.

This contri-

butes to human we lfare a ls o.
Man wants nutritious foods, but these nutritious foods are more
readily acceptab le to him if they are attractive, have good flavor, and have
good color .

These qualities, though not increasing the intrinsic nutritive

value of foods, can very we ll enhance the market value of such foods.
The difficult task of food technology in preserving and storing foods
is to maintain these apparently attractive qualities without impairing the
nutritive value of foods ,
Some of the methods of storage and preservation are given below:
Refrigeration of perishables.

Foods can be kept in edible condition

for a long time if they are stored at temperatures below 40° F.

Melons,

cucumbers, squash, egg plants, sweet potatoes, okra, tomatoes, and certain
tropical fruits and vegetables such as bananas, pineapp·l e, etc ., are exceptions
to this . Melons and tomatoes will die slowly in temperatures of less than 40° F.
Meats must be refrigerated at all stages from the butchering to the
consumption , If meat is to be preserved over a week, its temperature must
be brought rapidly to below 40° F, or it will spoil.
The meat of freshly killed animals must be cooled rapidly to avoid
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decomposition and retard losses in body weight.
meat is frozen and held at

o°

For delayed marketing,

F or lower .

Mold and slime formation on chilled carcasses can be retarded by
using ultra violet lights in the storage chamber .
Fish is more pe rishab le than meat , but storing the fish in ice slows
the process , When caught in the sea, fish is packed quickly into crushed ice.
The ice is renewed frequently along the distribution channe l from the sea to
our tab les .
Eggs should be stored at the lowest temperature possible, without
permitting the interior of the egg to solidify .
Fresh fruits and vegetables that are alive maintain their life processes
during cold storage, since they oxidize sugar and produce heat.

This heat

reverses the benefits of refrigeration, hence sufficient refrigeration is needed
to remove the heat produced by the fruits,
maturity for best storage results.

Fruits should be of suitable

Fruits and vegetables are susceptible to

cold injury at above freezing temperatures, hence they are generally stored at
between 32° F and 35° F and at 85 to 90 percent humidity.

Bananas, citrus

fruits, and pineapples are to be stored at 55° F.
Food freezing .

The basic principle in all rapid freezing methods is

the speedy removal of heat from foods .
tant.

The rate of freezing is most impor-

Frozen foods must be packaged to protect them from dehydration.

Sublimation of ice occurs in unprotected foods and results in freezer burn,
which in turn alters color, texture , flavor, and acceptability of foods.
Quality and nutrient losses occur during the processing steps and some
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nutrient losses occur during the frozen storage and increase with higher
temperatures . When foods are frozen, parasites are destroyed. Refreezing a thawed food may result in important quality changes.
.Food preservation by drying . Drying is perhaps the oldest and most
widely used method of food preservation.

All the cereal grains, legumes,

nuts , and certain fruits mature on the plants and dry in the warm harvest wind .
The natural sun drying of foods

yields highly concentrated materials of endur-

ing quality . But drying of foods in the sun may not be possible throughout the
year and sometimes may not be desirable from a sanitation point of view.
However, sun-dried animal flesh and fish can be highly acceptable.
organisms cannot grow if they have no access to water.

Micro-

By drying, the water

content of a food is reduced and microbial growth is controlled.
Preservation of food by canning.

Canning is a method of preserving

foods which has changed the eating habits of the people.

The tin-coated steel

can has become a mos t successful container for preserved foods and glass
containers are equally useful.

Success in canning foods depends on the heat

sterilization of foods in sealed containers . By heating, the enzymes are
inactivated .

There are alterations in color, flavor, texture, and nutritive

values of foods in the canning process.

The prompt dispatch of raw perish-

able foods through the processing operation is required if high-quality
products are to result.

The quality of processed foods may suffer if exposed

to air and high temperature for a long time.

Usually, heating of the canned

food in boiling water for approxi mate ly half an hour is satisfactory to ensure
sterilization of the container and the food it contains.

Canned foods that have

84

been opened should be refrigerated and should be considered perishable once
opened.
Food fermentation and pickling.

Micro-organisms can be found existing

actively or passively wherever living organisms occur.
compete with all other living entities on earth.

Hence, man must

Some micro-organisms can

be employed to create favorable conditions for others, and still retain the
nutrients in the foodstuffs,

The micro-organisms used in fermentation are

notable in that they produce large amounts of enzymes . Enzymes are reactive
substances which control chemical reaction in fermentation.
Pickled fruits and vegetables are made by fermenting them in high
salt solutions.

The salt controls the growth of objectionable organisms and

fermentation occurs, stabilizing the tissues by the conversion of sugar
present into acid .
Dairy products are fermented successfully in the manufacture of
cheeses.

The protein in the milk is first coagulated, then the curd is con-

verted into cheese by the growth of selected organisms.
Pickled, cured, and smoked meats are important preserved products .
Pickling and curing of meat is best accomplished at cool temperatures .

Curing

may be combined with smoking in preserving animal flesh.
P reservation of foods as sugar concentrates.

The manufacture of fruit

jellies and preserves is one of the important fruit product industries.

r

· ts d0 ot usually enter fresh market channe

nutritional values.

b.

Such

They possess substantial

Fruits and their extracts obtain their jelly-making
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characteristics from a substance called pectin.

Jelly only forms when a suit-

able concentration of pectin, sugar, and acid is reached in water.
Preservation wi th chemical addi tives.

Chemical agents can contribute

substantially to the preservation of food and can help prevent the loss of
seas onal surpluses , In economically developing countries, lack of functiona l
storage fa .iliti s and the inadequacy of transportation and communications
systems may increase the necessity of using certain chemical additives for
purposes of food preservation . In tro pical regions, high temperatures and
humidities favor micr obial attack, and hence a wider use of chemical antimicrobial agents and antioxidants may be justified.

In highly developed nations,

the availability of refrigerated transportation and storage greatly reduce the
need for chemical pres .rvatives.

The use of food additives to the advantage

of the consumer may be technologically justified.

There are two broad cate-

gories of chemical preservatives useful in food preservation: organic, and
inorganic agents ,
Radiation pre servation of foods.

Because of the ability of radiation to

initiate chemical and nuclear reactions, questions of the health and safety of
treated foods arise.

Deinfestation of packaged foods can be accomplished by

radiation. Radiation has potential value in improving the texture of meat and
vegetables , In the developing world where there are no refrigeration facilities,
radiation will be found very useful.
There a r e hopes that the peaceful uses of atomic energy will hold a
specia l plac

in the futur e in food preservation.

bettering the life of mankind on earth.

It gives some promise of
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Distribution is also very important in the war against hunger . Some
articles are surplus goods in one part of a nation, while at the same time they
are in a cute shortage in other parts of the nation , or in some other countries.
Fresh fish may be mentioned in this context. In order to have an efficient
distribution system there should be proper storage, preservation, and packaging of the produce, with quick and efficient transportation facilities.
In mos't developing countries, the application of modern principles
of food storage, processing, and packaging could make an important and
immediate contribution to food supplies , as compared to efforts to increase
primary food production.

In a highly developed country like the United States

of America where pesticides are used extensively, standing crop losses from
insects alone are estimated to represent nearly two billion dollars.

The losses

of crops after production in the United States are estimated at the equivalence
of the production of 12 million standing acres of land.
is enough to show the state of affairs which must be

23

This example alone

prevaili~g

in the

developing countries where there is little or no insect or rodent control--either
in the field or during storage.

Perhaps more than half the food produced is

lost before it reaches the consumer.

H. A. B. Parpia, Director of the Central

Food Technological Research Institute of Mysore (India), estimates that India's
recurrent food shortages, even in years of normal rainfall, could be converted

23

Nevin S. Scrimshaw. Ecological F actor s Determining Nutritional
State and Food Use~ p. 35- 50 . In The Center for Agricultural and Economic
Development. Alternatives for Balancing World Food Production Needs.
(Ames, Iowa: The Iowa State University Press, 1967), p. 43.
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to exportable surpluses through control of preventable storage waste.

In the

warehouses of Calcutta (India), a third of the grain is consumed by rats.
Overall preventable waste of locally produced grain is thus probably in the
range of 25 percent.

24

Due to the non-existence of satisfactory means of preservation of
perishable foods in developing countries, they are, when in season, too cheap
to return any profit to the producer.

After the season is over , they are unob-

tainable for the rest of the year . A number of tropical fruits and vegetables
are in this category.

Under such circumstances, the farmers are compelled

to sell their produce to the middleman at low prices and then perhaps have
to purchase part of it back at higher costs when theY' are in need of it.

Table

24 shows the losses in selected countries and Table 25 shows the role played
by infestation control and storage treatments in the world and in selected
countries.
"In quite a number of cases, the loss is still--at least 25 to 30% and
the function of food technology is to conserve this food and make it available
.
25
to all sections of people. "
From these tables it can be seen that even in the most advanced
nations such as the United States of America where all available technology
and known scientific methods are employed for storage and preservation,

24
25

Ibid . , p. 44 .

v. Subrahmanyan. " The Place of Food Technology in Combating
Hunger and Malnutrition," Food Technology, XVI, No . 10 (October, 1962),
p. 24.
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Table 24 , Estimates of losses in selected countries
Country

Material

Nigeria

Sorghum
Cowpea

U . S. A.

Stocked grain
Packed food
All crops

India

All grains

Germany

Harvested grain

Sierra Leone
(West Africa)

Rice
Maize

41
14

Tropical Africa

All crops
(storage and handling)

30

Loss: Percentage or value
46
41

$
500 million
$
150 million
$ 3, 500 million
35 field loss
15 storage loss
7 handling and
processing
3 other losses
DM 71. 4 million

Source: H. A. B. Parpia. "Role of Modern Technology in Improving the Level
of Nutrition in Developing Countries," (paper presented at the 7th
International Congress of Nutrition, Hamburg, Germany, August 310, 1966), Table 2.
Table 25.

Role of infestation control and storage treatments on food supplies
in the world and in some selected countries (if 100 percent effici ency is achieved

Country or region

Material

Preventable loss

Additional food for

World

Grain

55 million tons

250 million people

India

Cereals

10 million tons

100 million people

West Africa

Grains

30

British Guiana

Rice

6%

%

80 million people

Source : H. A . B. Parpia . "Role of Modern Technology in Improving the
Level of Nutrition in Developing Countries," (paper presented at the
7th International Congress of Nutrition, Hamburg, Germany, August
3-10, 1966), Table 3.
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the losses amount to $4 , 150 million.
grain produced every year.

India is losing about 50 percent of all

What a tremendous job it will be if we can

successfully prevent these losses ! Then the world will have enough food .
Efficient storage procedures are a significant contributory factor to
grain surpluses in North America . Methods of handling and storing food are
as important as food production in assuring adequate food supplies.

The

extent of achieving the efficiency in preventing these storage losses will vary
from country to country.

Economic and Technical Potential for
Increasing Yields

When we consider the physically possible or technically possible
yields, we can conclude that there are enormous possibilities for increasing
food production.

Technology is always changing.

What is not economically

possible today may be possible at a later date, due to changes in technology.
This is being experienced in the developed nations.

Irrigation with sea water

appears costly today, but it may become profitable one day if the cost of
desalting the sea water can be reduced considerably.

The level of yields

technically attainable is much higher than the level of yields economically
feasible.

Even if we consider the record yield and the average yields in a

nation, we see that the range varies from four to one for rice, from eight
to one for wheat, and from six to one for corn.
26

26

The highest average

Lester R. Brown. Increasing World Food Output. USDA Foreign
Agricultural Economic Report, Number 25 (Washington, D. C.: U. S. Government Printing Office, April, 1965), p. 102 .
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national yield is also far below the technical potential for raising yields.

In

the United States of America , some farmers raise about 150 bushels of wheat
per a cre . In Japan , some villages obtain an average of 11 , 000 pounds

27

of

p addy rice per acre . Even by applying the present yield raising techniques ,
it is pos sible to increase world food production at least a few fold or perhaps
more.

8

The main obstacle is the inability to apply the existing know-how for

soci al , economic and other reasons.

The degree to which the Japanese are

using their crop land shows that it could be possible to feed two billion people
solely from the products of the soil in the United States of America.

29

The prices of foodstuffs in the developing countries are far below the
leve l of pr ices in the developed nations.

This acts as a check on increasing

food production , as the farmers do not receive any incentive to raise more
crops.

The prices are purposely kept at low levels by the government, as the

purchasing power of the masses is very limited and the y cannot afford to pay
hi gher prices . If the pri ces of the foodstuffs were increased, these people
wou ld be compelled to buy less and starve.

So in a way, it is a vicious circle.

Food production does not increase because there is no price incentive .

Prices

cannot be in <'reased because people are poor . It appears that there is no way
out .

27
28
29

Ibid. , p . 103.
Ibid.
.
.
De '"' rosier , Attack on Starvat10n , p. 87 .

Even though the prices of the foodstuffs are maintained at low levels ,
the costs of inputs for increasing food production are much greater than are
prevailing in the developed nations.
the food production.

This is another handicap in increasing

Investment of capital will take place only if there is a

possibility of a fair return on the investment.

The farmer may lmow the

technique of increasing food production, but he will not do so only because
more food is needed by his countrymen .
A farmer will also be reluctant for a change in his methods of

cultivation, as he is not prepared to risk his capital and labor.

If the govern-

mentor some institution were to guarantee him a minimum return or compensation, he might be willing to do so, however.

This type of encouragement

may help developing nations to increase food production .
Many cultivators in the developing countries do not have capital for
investment.

The needy ones should be supplied with the capital on credit.

Sometimes the capital will have to be provided on easy terms and conditions .
In many cases, subsidies will have to be given to encourage cultivators.
Due to sub-division and fragmentation, the agricultural holdings
are getti ng smaller and smaller, and there are many members in the family
to share the farm produce.

All members of the farm family do not find full-

time employment and most of them are idle when the season is over.
keeps their per capita income at a low level.

This

In a country like the United

States of America, the cultivator consumes only about 3 percent of the farm
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produce and sells 9 7 percent.

30

In the developing countries the situation is

just the reverse . Hence the purchasing capacity of the cultivator in the
developing countries is very limited.
has to increase his farm produce.
family needs is a problem.

To increase his purchasing power , he

How to induce him to produce beyond his

He should be encouraged to use more inputs to

increase farm production and should be encouraged to handle some side busi ness or cottage industries which the farm family can manage during their
leisure time or when the season is over.
limited incomes.

This will help them to add to their

A large percentage of the population in the developing

countries is dependent on agriculture.

The contribution of agriculture to the

n a tional income is more than 50 percent.

31

of the majority of the people at a low level.

This keeps the per capita income
To increase the average income

of the individual member of the farm family, the excess population at present
dependent on agriculture should be withdrawn and employed in some other
business . In the United States of America, only 6 to 7 percent of the population is engaged in agriculture.

But still this percentage of the population

produces more than enough to feed the entire population of the nation.
is the bigge s t industry in the United States of America.

Those employed in

food ind ustries a r e in far greate r number than the cultivators.

30

31

Food

While helping

Lester R . Brown, "Increasing World Food Output," p. 52.

Ansley J. Coale and Edgar M. Hoover. Population Growth and
Economic Development in Low Income Countries (Princeton, New Jersey:
Prince ton University Press, 195 8), p. 80.

the developing nations to increase their food production, this point should be
borne in mind . AgrFbusiness can to some extent absorb the surplus manpower in agriculture.

These agri-bueinesses can be started and managed by

farmers' co-operatives.
Sometimes it is noticed that additional costs begin to exceed the
additional returns.

Under such circumstances, it is unrealistic to except

the cultivators to produce to their full technical potential.

This difficulty could

be overcome if the prices of the farm produce were kept at a reasonable level
to give incentive to the farmers to produce more.

(This could also be possible

if the cost of production was reduced by a change in the technology. )

Many methods of raising agricultural yields are too costly to be used
commercially. Increase in yield depends upon the level of capital inputs but in
developing countries, the cost of capital inputs is much higher.
developing countries have no capital.

Farmers in

Even after learning the advantages of

the use of fertilizers, they are unable to use them for want of capital.

The

farmers also take into consideration the prices of the farm produce. If
prices of farm products are high, there will be a desire to invest; but if the
prices are low, even if capital is available, it may not be invested.
with low per capita incomes cannot afford high food prices.

Countries

This situation

adversely affects the farm output, for want of incentive.
Long term propsects for raising yields are bright.
for a largely illiterat.e society to become literate.

Time is required

Low income countries may

be able to achieve economic growth and be able to increase supply of capital

94

for investment in yield raising input.
ori~nted.

market

Then agriculture will become more

Agriculture and industry will depend upon each other for

prosperi ty.
The development of food production would be accompanied by a
genera l rise in the standard of living , which means social welfare and spread
of educa tion.

Experience has shown that these lead in due course, to a decline

in birth rate and the rate of growth of the population.

It is clear that an

a cceptable balance between food and people cannot be achieved by focusing
our attention on food alone.

On the occasion of the twentieth anniversary

of the United Nations , President Johnson in his San Francisco message
correctl stated this point.

He said: "Let us act on the fact that less than

five dollars invested in population control is worth one hundred dollars invested
in economic growth."
Much of the capital needed by non-agricultural development of the
economy is supplied by agriculture of the developed nations.
ti'me for the agricultural revolution .

It took a long

The developing nations have no capital

and they cannot wait for a long time for capital formation also.
nations

7

t herefor e , s hould s upply capital to them.

The developed

The agricultural and non-

agricultural sectors of the economy should develop side by side , each depending
upon the other for supplies of raw material.

Industries should get their raw

material from the agricultural produce; agriculture, on the other hand, depends
largely on the fertilizers, pesticides, etc. , manufactured by the industries.
The ollowing extract from the book, The Next Hundred Years , gives
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an idea of the earth's potential of supporting the human population:
Each year over the surface of the earth as a whole, some
150 billion tons of carbon are converted from carbon dioxide to
plant material. This plant substance, if it were consumed in
its entirety by human beings and completely digested by them,
would suffice to support about five hundred times the current
world population.
If the plant material produced upon
land surface alone were consumed and digested completely by
human beings, it would suffice to feed about fifty times the
present population.
The cultivated produce would however, if eaten in its entirety by human beings, will suffice to
feed more than 10 times our current world population.
approximately half of the produce of our cultivated acres is fed
to domestic animals. The animal eats only a part of the plant,
and what he does eat, is returned to us as animal products
suitable for human diets--ineat, milk, eggs and so on, with a
caloric yield of perhaps 10 percent. We feed the animal 100
calories worth of potential food for human beings; he spends
90 calories walking around and keeping warm and returns to
us only 10 calories as food. A second major loss in utilization
of the produce of our cultivated acres arises from the fact that
the human being does not eat all the plant. Thus with wheat,
fo r example, we eat the seed and reject the stem, leaves, and
roots . On the average, perhaps 2 0 percent of the plant is consumed as food by man. And finally our produce is not eaten
by man and his domestic animals alone, but is shared with
other creatures. The pests , the insects, fungi, rabbits,
kangaroos and so on, consume one third or more of the food
which othe rwi se would be available for the maintenance of human
beings.
The world actually provides a great excess of
potential food material over 150 tons per person per year, as
32
compared to the 0. 3 ton which each human being requires . . .
Whe the r we desire it or not, the world population is bound to increase
for some decades to come.

How many people can be adequately fed on the

presently available land for cultivation and with the present level of crop
production per acre? The authors of the book The Next Hundred Years give
32

Bonner, Brown, and Weir, p . 56 .- 5'7.
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their e stimation as shown in Table 26.

Depending upon the type of diet and

the intake of calories per day per individual, the presently cultivated acres
of land are expected to support a population ranging from 3. 8 billion to 15. 9
billion.

Table 26.

Potentially supportable population (in billions)
European diet
3,000
2,500
calories
calories
per day
per day

Asian diet
3,000
2,500
calories
calories
per day
per day

European level of productivity
In Asia
(one billion acres)

1. 1

1. 3

2.0

2.4

In rest of the world
(2. 5 billion acres )

2.7

3.2

5.0

6.0

Japanese level of productivity
In Asia

2.0

2.4

3.8

4.5

In rest of the world

5.0

6.0

9.4

11. 4

Source: James Bonner, Harrison Brown, and John Weir. The Next Hundred Years (New York: The Viking Press, 1966), p. 164.

World population in the year 2000 A. D.
Due to the invention of the sulfa drugs and the anti-biotics, and their
wide application throughout the world, the death rates in the developing world
have been reduced within a very short period--especially after World War II.
Due to the use of DDT, malaria has been brought under control and this has
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reduced the mortality in countries like Ceylon by nearly 50 percent during
33

1946 -60.

It took Western Europe over 300 years to accomplish this .

34

Thus the reduction in the mortality is the automatic result of the efficient _
general health service . But controlling fertility is not so easy as the spraying of DDT to control malaria .
As far as the developed nations are concerned, their fertility and
mortality rates are low and their population is increasing at about 1 percent
per year.

Europe, including the U. S. S. R., North America, Japan, South

Africa, Australi a and New Zealand are the regions in this category.

So far

as food production is concerned, these developed regions have been increasing it continuously and their rate of food increase is more than the rate of the
population growth. So for many years to come, perhaps there will not be food
shortages for their populations.

The rest of Asia, Africa, and Latin America

are developing regions where the populations are growing at 2. 0 to 3. 5 percent per year.

The vast majority of the people in these regions are illiterate

and are influenced by their cultural practices.
In most of the underdeveloped countries that have a
relative abundance of unused lands, nationalistic feelings
are so strong that immigrants from other nations greatly
in need of more land are excluded altogether or are admitted

33

united Nations. World Population Prospects, as Assessed in 1963,
Population Studies, No. 41 (New York: United Nations, 1966), p. 66.
34

Ivan L. Bennett , Jr. "Food and Population: An Overview, " Agri cultural Science Review VI, No. 1 (1968) , p. 12.
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in such small numbers that their emigration affords no
significant relief to their horp.e lands . 35
Thus developing nations cannot reduce the burden of their increasing population by way of emigration.

They have to control their number or produce

sufficient food for the growing numbers.
Table 27 shows the rates of birth and death in the developed, developing regions, and in the world.

It appears that on an average, the world popu-

lation during the years 1965-70 will be increasing by about 61 millions per
year.

The calculations yield the following figutres for the increase: (a) per

day, 166, 273, (b) per hour , 6, 928, and (c) per minute, 115.

As regards

births, the figures are: (a) per year, about 108 millions, (b) per day,
295, 696, (c ) per hour, 12, 320, and (d) per minute, 205.

Table 27.

World population increases 1965-70

Region

Population
in 1965 (in
thousands)

Estimated
birth rate
1965-70

Total births
(in thousands)
per year

Total deaths
Death (in thousands)
per year
rate

Developed

1,031 , 759

18.5

19 ' 087. 5

8.5

81 769 . 9

2,248,763

39.4

88,601.3

17.3

38,903.6

3,280,522

32.9

107,929.2

14.4

47,239.5

L2ss developed
World

Source: United Nations. World Population Prospects, as Assessed in 1963.
Population Studies, No. 41 (New York: United Nations , 1966), p. 34,
and 134.
35

warren S. Thompson and David T. Lewis. Population Problems.
(Fifth edition, New York: McGraw-Hill Book Company , 1965), p. 563.
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During the period 1934-61, the grain output in the developed regions
increased by about 51 percent and in the developing regions by 42 percent.

36

During 1930-60 , the population of the developed regions increased from 676
millions to 852 millions (about 26 percent increase), and that of developing
regions from 1, 311 millions to 2, 061 millions (more than 57 percent increase).
Thus in the developed world, the food production was more than keeping pace
with the population growth , but the developing regions could not increase their
food production enough to meet the needs of their people.

During 1960-64 , the

annual rate of population increase in the developed regions was 1, 1 percent and
in the developing regions it was 2. 1 percent.

38

There is now recognition in the developing world that rapid population
growth is a barrier to successful implementation of programs for economic
and social development.

Hence the governments in these regions are taking

over the responsibilities for family planning.

Almost two-thirds of the

people in the developing world now live in countries with government-sponsored
family planning programs in India, Pakistan, China, South Korea, Hong Kong,
Tunisia, Morocco, Honduras, and Jamaica.

39

36

Lester R. Brown, Man Land and Food, U. S. D. A. Foreign Agricultural Economic Report No. 11 (Washington, D. C.: U. S. Government
Printing Office, November 1963), p. 49.
37

Ibid. , p. 12.

38

Dudley Kirk and Gavin Jones. "World Population, Causes and Consequences of Growth Differentials," p. 51-71. In The Center for Agricultural
and Economic Development. Alternatives for Balancing World Food Production
Needs (Ames , Iowa: Iowa State University Press, 1967), p. 53 .
39

Ibid. , p. 65 .

37
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Important new methods of contraception have been invented and are
in widespread use .
use.

The pill is reliable but rather expensive for widespread

If its price falls, the pill may be accepted by many women in the develop-

ing countries .

The Intra Uterine Contraceptive Device (IUD) is suitable for

use in low-income countries.

This is at present being used on a large scale

in India . The main difficulty in the use of this device is that the assistance
of a me dical practitioner is needed for its insertion, and the developing
countries are short of such men and women.
It has been ascertained in surveys that parents with three or four
living children do not want more and wish to know how to avoid having more
children.

This information together with all possible assistance in this regard

should be given to these people . In this connection, legalizing abortion on
economic grounds might be given some consideration.

Japan has already done

this and has reduced its birth rate considerably.
Due to the broad-based young age pyramids in the developing countries,
the number entering reproductive ages will grow rapidly for about two decades.
Hence no appreciable progress will be seen in the developing countries during
this period .
Due to aroused political leadership, the population policies are sponsored by governments of developing countries.

Many international agencies

are also helping them to cut down their fertility rates.

It is, therefore,

expected that fertility will decline eventually and the world population will be
in accordance with the medium variant of projection by the United Nations, in
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which case the world population will be about 6 billions by the turn of the
century.

International agencies
The affluence of the developed nations can be a boon to the developing
world.

The developed nations can help the developing nations in many ways to

overcome their difficulties . Some of the important international agencies which
are presently helping the developing world are as follows:

40

FAO (Food and Agriculture Organization of the United Nations).
The member countries of FAO have pledged themselves to improve
world agriculture, forestry, and fisheries through the pooling of their knowledge ,
efforts, and res ources .

They are making a basic attack on the problem of

improving health through increased food production and improved quality and
nutritive value of food.
other year.

All members of FAO meet in a conference every

The world food and agricultural situation is reviewed and policies

and activities are re-examined and changed as necessary.

It gathers tech-

nical and economic information on food and makes it available to all countries.
It advises and helps requesting governments on action programs for food and

agricultural development.
1963.

It published world food surveys in 1946, 1952, and

The FAO catalog of publication lists many items such as the world food

survey , statistical bulletins, yearbooks, reports of conferences and expert
40

Miriam E. Lowenberg, E. Neige Todhunter, Eva D. Wilson, Moira
. Feeney, and Jane R. Savage. Food and Man (New York: John Wiley and
f3 ·rn._' , Ir e . , 1968), p. 261-320 .
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committees , popular pamphlets and leaflets.
FFHC (Freedom From Hunger Campaign) was started by F AO in July
1960 , to bring countries of the world to a closer realization of the problem of
world hunger and an understanding that by concerted effort, hunger can be
overcome .
YWA (Young World Appeal) was proposed by Dr. Sen in June 1964, and
was accepted by the Seventh Session of the FFHC Advisory Committee.

It

s e eks the cooperation of youth in the strength to increase food production.
UNICEF (United Nations International Childrens' Fund) is the international agency whose sole purpose is concerned with the needs of children.
It has accomplished much in its 20 years of existence.

It was established in

December 1946 , by the United Nations General Assembly.

In partnership

with FAO and WHO, it has taken many useful steps in improving malnutrition
among children all over the world.
WHO (World Health Organization) is active in 140 countries of the
world.

It has a close link with FAO.

For WHO purposes, the world is

divided into six regions.
INCAP (Institute of Nutrition for Central America and Panama) is
serving in Ce ntral America.

With the assistance of the Kellogg Foundation,

it has constructed permanent buildings and has become the center of research,
education , and training.

It is producing and supplying a protein-rich fortified

cer e al mi xture called Incaparina.
AID (Agency for Interna ti onal Deve lopment) is an agency of the U. S.
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Department of State .

Its general purpose is to help developing countries

to achieve economic strength.
FFP (Food for Peace) is an agency of self help.

In 1965, President

Johnson proposed that the United States should lead the world in the war against
hunger, and in January of 1967, it became effective.
The Peace Corps came into existence on March 21, 1961.

Its workers

serve in programs in different countries .
Publie, Law 480 is an act under which foreign currency is to be
accepted in payment for surplus American food sold to needy countries.
The Ford Foundation has expanded its programs since 1951 to include
overseas development.

It provides aid to many countries in South and South

East Asia , the Near East, Africa, and Latin America.
The Rockefeller Foundation is also helping the people of the developing
countries to produce more and better food.
ffiRI (International Rice Research Institute) is jointly supported in
some of its projects by the Ford Foundation and the Rockefeller Foundation.
In 1962, the Rice Research Institute in the Phillippines was started.

It is

developing new and improved varieties of rice, sorre of which are being
adapted in the South East Asian countries.
The Colombo Plan aims at the training of technicians in the Commonwealth countries.

E xten sion service
In the developed world, the farmers are literate and have generally
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large holdings.

To have the same ratio of advisory agents in the developing

nations will require a much larger staff whose job will be much more difficult in the developing nations, as a majority of the cultivators are illiterate.
But still, this must be done.

Up-to-date knowledge regarding agriculture

must be conveyed to the cultivators and they should be properly convinced
about the changes in the methods of farming.
may be helpful.

In this connection the model farms

A farmer is normally reluctant for a change in his traditional

way of cultivation.

But if he sees even one farmer who can double his yield by

changing from the old way of cultivation to the new, he is readily convinced
and willing to make the change.

So the main job of the extension workers will

be to convey' the technical knowledge to the farmers and help them whenever
such help is needed .
The extension workers can also enlighten the masses for a social
change.

This may involve social, cultural, and dietetic changes.

Self-reliance
The developing nations are presently receiving all sorts of assistance
from the developed world and many international agencies are also taking an
active part in this program.

They receive help for increasing their food

production, they are getting technicians to get their people trained, they are
receiving loans from the World Bank and other rich countries in the world
for their development plans to build industries and increase irrigation facilities.
They also get help in their family planning programs.

They are given grains

at concessional rates and on easy terms and conditions for payment.
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With all this help, the developing nations have to march towards
self-sufficiency and achieve self-reliance in the near future.

They cannot

expect this foreign aid to continue for a long time in the future.
trade and not aid that will continue forever.

It is foreign

The developing nations, there-

fore , must take steps and make maximum use of this aid to achieve selfreliance.

Science and technology
Unfortunately , it is only here and there in the world, often rather in
e xceptional circumstances, that technological advances are made.

In most of

the world , only a small beginning has been made in applying science to food
production and there are many obstacles.

Knowing that a thing must be

done , does not mean that it gets done.
The technology with which the developed nations have increased
their food production cannot be transferred to the developing world as it is.
Had this been the case, there would have been no world food problem.

The

technology , when applied directly in the developing nations, was not found so
productive.

The plants in the developing nations do not respond to the increased

use of fertilizers, and plant varieties developed by the developed nations were
not found suitable to the climate and soil in the developing nations.

Evan L.

Bennett , Jr. says: "No single set of agricultural technology can be successfully
transferred to another country without tailoring it by adaptive research."
41

41

Evan L. Bennett, Jr. "The World Food Situation and the United
States Pos ition "p. 1-16. !!!_ D. C. Smith (Ed.). · EQ.~_J.Q£.l3l!li2.!!.~·
American Soc~ety of Agronomy Special Publication No. 11 (Madison,
Wisconsin: American Society of Agronomy, March 1968), p. 12.
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Much research work has to be done to find suitable plant varieties which can
be useful in increasing the per-acre yield.
Too many crop varieties are sometimes involved in the developing
nations such as India, and it would be too expensive and time-consuming to
do research on all these varieties.

In this context, it is felt that research

should be concentrated on one or two important food crops, to avoid waste of
time and money.
The application of science to food production on a much wider scale will
go a long way in the solution of the world food problem.

FAQ experts have

reckoned that in many countries, food production could be doubled by careful
use of enough fertilizers.
Certain methods of improving nutrition which are immediately feasible
can yield valuable results.

They are (a) supplementary feeding, (b) enrich-

ment of foods by adding essential nutrients to them, and (c) teaching of better
dietary practices and in particular how to make good use of foods actually
available to them.
ing diets.

All essential minerals and vitamins can be added for improv-

Much malnutrition throughout the world, particularly in children, is

due to ignorance.

Malnutrition in its serious form can be avoided, if people

know how to make better use of the foods actually available to them.

In this

context, it is felt that scientific knowledge tends to run ahead of man's
capacity to use it, when the application involves changing human behavior.
Skim milk has proved very effective in improving diets and there is a cheap
and ple ntiful s upply in the world.
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Parpia suggests that the role of food technology in developing
countries is as follows:

42

1.

To make the best possible use of available resources.

2.

To produce new nutritive foods which can raise the nutritional

standards and supplement the food supply.
3.

To safeguard against toxicological hazards.

4.

To contribute effectively to national economy .

5.

To obtain the best possible returns from the agricultural

produce.
While discussing the role of technology, Parpia invites attention to safety
against toxicology, improvement in flavor technology, engineering operations
along modern lines, and the use of proper packaging materials and training
of personnel.

Education of a new generation
In the majority of the developing nations, nearly 50 percent of the
population is below age 15.

Much of the national income is spent on bringing

up these children and educating them; as such, there is little saving and
capital formation.

It would be a great help to the national economy if these

countries could reduce the amount spent on education, without lowering the
standard of education.

In this connection, the plan suggested by Mahatma

Gandhi known as "The Wardha Scheme" should be given due consideration.

42

Parpia , p. 1-13 .
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It aims at educating the children through some craft such as spinning, weaving,
carpentry, agriculture, etc. , so that the students will be doing some productive
work while receiving their education.

The commodities made by the students

could be sold and the amount realized could be utilized for the maintenance of
the teacher . The objective of this scheme is to reduce governmental expenditures
on education so that the funds could be made available for some other developments.

The pupils, on the other hand, feel proud that they need not depend on

others for their education.
supporting.

They can earn and learn and feel themselves self-

Another object of this scheme, which is far more important, is to

create a feeling of the dignity of manual labor among the students .

There is a

growing tendency among the newly literate people to hate manual labor.

This

feeling will not be there if the pupils are used to manual work right from their
childhood .
The developing nations should give priority for reforms in their
agriculture, education, and especially technical education, so that they can
make use of all the available knowledge and technology for raising their
standards of living and bring about a social change.
A large percentage of the population in the developing countries is

illiterate.

This illiteracy percentage is much larger in the farm communities

than in the urban population.

It, therefore, becomes very difficult to con-

vince the farmers to change their traditional way of cultivation.

It will take

a long time to educate these people and bring the literacy percentage to the
level of the advanced nations.
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In the field of agriculture , technical assistance is essential for the
developing countries to make them march towards self-sustaining economic
growth.

Agricultural scientists and technologists can apply existing principles

and concepts and can find ways and means of increasing the productivity of
agriculture in developing countries.

This research is perennial.

The population in the developing countries must be educated about the
causes and effects of malnutrition, so that they can know what to do to solve
the problem of malnutrition.
Farmers in the traditional subsistence agriculture must be persuaded
to use fertilizer, pesticides, improved seeds, and other modern aids to
increase output.

This can be done by assuring the farmers of adequate pay-

ments for farm produce.

Farming is a business and the extent of its pro-

duction depends upon the effective market demand.
The training of technicians is another difficulty.

There is a con-

troversy over their place of traiiling--whether they should be trained in the
developed nations or in their own countries.
where.

But it has to be done some-

The new technicians from the developing nations should be able to

shoulder the responsibilities when the foreign technicians are wi thd.ra wn.
The research students from the developing countries should be asked to do
research work as far as possible, on problems related to their countries, so
that after completion of their education, they can use their knowledge for increasing food production in their countries.
The institution building is another difficult part of agricultural
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improvement.

The existing institutions, especially the capable ones,

should be asked and encouraged for research.
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CHAPTER V

SUMMARY AND CONCLUSIONS

Enough cultivable land is available for increasing food production.
If the necessity arises and if people are prepared to pay higher prices for

the foodstuffs produced in these lands , they could be made productive . If
there are technological changes, additional lands could be brought under
cultivation without increasing the cost of the foodstuffs . The main difficulty
is that those people who are in need of more food do not have the additional
land for cultivation and those who have these lands are not confronted with
food sh0rtages .

The people in the developing countries are poor and cannot

afford to pay higher prices ; so in the near future, expansion of the cultivable
land does not seem feasible.
The earth also has a sufficient water supply, but this supply is not
evenly distributed throughout the regions of the world.

If this available

water supply was used efficiently, it would be enough to grow sufficient food
for the increasing world population.

There is a possibility of desalting the

sea water on a large scale, and with less cost.

In that case, more land

could be irrigated and the food supply could be increased, but that will take
time.

At present, only 10 percent of the agricultural lands are irrigated and

not more than 10 percent could be irrigated further.

The present water

supply is therefore considered adequate for increasing world food production .

112

There are considerable differences in the yields of the developed
nations and the developing countries.

There is vast scope for the developing

countries to increase their per-acre yield.

It is felt that by utilizing enough

fertilizers the developing countries could double their food production . Experts are of the opinion that the world food production could be increased four
to five fold by the uniform application of known technology.

1

For the world as a whole, there is no food shortage at the present.
There is enough food being produced, but much of this food is being eaten
up by insects and animals.

It is estimated that about 25 to 30 percent of the

food produced is wasted after harvest.

If we could properly store and preserve

all harvested produce, there would be no shortage of foodstuffs.
There is vast scope for increasing the fish catch and obtaining fish
protein concentrate . Algae and plankton also offer great potential.

There

are many fortified foods which could be made available with a minimum cost
to eradicate malnutrition from the world.
markets and are showing good results.
people.

Many such foods are already on the

They are also found acceptable to the

In this context, fish protein concentrate, peanuts, soybeans, cotton

seed may be mentioned.

If these vegetable proteins can be made available

on a large scale at low cost, it will be a great solution towards the world
food problem.

At present, 50 percent of the food produced is fed to the

animals to get animal protein; however, we get only 10 percent of the
1
James Bonner. "The Next Nine ty Years," p. 31-52. In ProceBdings of a Conference held at the Californi a Institute of Technology. The Next
Ninety Years (Pasadena, California: California Ins,titute of Technoloby, 1967),
p. 33.

calories by way of animal products from the food that we feed them . If people
give up animal protein or get it from fish, there will be enough food left for
all human beings.

But this does not seem possible in the near future and it

is not desirable to solve the world food problem by lowering the standard of
living of the people.

We even have enough food to feed the cattle if we will

take proper care in the storage and preservation of the harvested food.
Much of the malnutrition in the world is the result of ignorance.

If

people are taught to make the best use of the available food, there will be no
malnutrition in its serious form . If people change their traditional and cultural
habits and diets , there will be enough nutritional food available for them .
The developing nations are poor and have little capital for investment
and as such they cannot increase their food production.
should come forward to their assistance.

The developed nations

It is important from the point of

view of world peace and security that the affluent nations help the developing
nations to increase their food production.
The majority of the developing countries are now aware that they
must check their population growth if they want to enhance the standard of
living of their people.

The governments of many developing countries have

declared their intentions to reduce the rate of their population growth and
are sincerely engaged in their economic development.

The advanced nations

are helping them to increase their food production and reduce the rate of
population growth.

The International Agencies are doing a great deal of

work towards this end.

Something like 23 developing countries now have
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conscious , active programs of population control.

2

In addition to the traditional

methods of birth control, the oral pills, the IUCD , etc . , are helping them to
cut down their birth rates.

The prices of the pills are presently too high to

permit their use on a large scale in the developing countries .

The IUCD is

better in this respect , but it requiresassistance from the medical practitioners
and the developing nations are short of these men and women.

In India , besides

the IUCD insertion , sterilization operations are done on a large scale ; but
considering the large population, the percent of such people is negligible.
Much more progress must be made to see fruitful results . It is important
that these countries have realized the importance of this problem and that the
individual countries are establishing population policies- - this is one really
3
.
.
.
encouragmg
sign
on th e h onzon.
The world has enough natural resources and technical potential to
feed six billion people adequately by 2000 A. D.

The developed world should

in the initial period help the developing nations to overcome their difficulties.
If each nation specializes itself in some production, world trade will increase

substantially and foodstuffs can be exchanged for other non-agricultural
finished goods.
The developing countries should not depend on the aid of the developed

2

Thayer Scudder. "Some Problems of Emerging Nations," p. 50.
In Proceedings of a Conference held at the California Institute of Technology.
The Next Ninety Years (Pasadena, California: California Institute of Technology, 1967), p. 50.
3

Harrison Brown, 'The Next Ninety Years , " p. 5.

11 .-

nations for a long period of time.

Their aim should be self-reliance.

The

examples of Mexico, Israel, and Taiwan give us hope that the developing
countries can stand on their own so far as food production is concerned.

In

the last two decades, Mexico increased its food production and became selfsufficie nt.

Israel has also shown to the world the effects of sincere efforts

to increase water supply and food production.

India and Taiwan are following

in their footstep s .
The wheat and rice varieties developed in Mexico and the Philippines
have increased hopes of the developing nations for increasing their food pro duction in the near future . Similar efforts will continue to find strains which
could be tried in different soils and climates.

There are great hopes and

there is nothing to be pessimistic about the world food situation and food
production.

116

BIBLIOGRAPHY

Atschul, k. M. U. S. D. A . Scientist Cites New Strategies to Combat World
Malnutrition. Washington , D . C. : United States Department of
Agriculture , May 21, 1968 .
Aykroyd,. W. R .

Food for Man.

New York: Macmillan Company, 1964 .

Bakal, Carl. " The Mathematics of Hunger ." Saturday Review, (April 27, 1963),
p . 16-19.
Bennett, Evan L . , Jr . "Food and Population : An Overview. " Agricultural
Science Review , VI, No. 1 (1968), p. 10-17.
Bennett, Evan L. , Jr . "The World Food Situation and the United States
Position, n p. 1-16. In D . C. Smith (Ed.) . Food for Billions.
American Society of Agronomy Special Publication, No. 11.
Madis on , Wisconsin : American Society of Agronomy, March,
1968 .
Bonner, James. "The Next Ninety Years," p. 31-52. In Proceedings of a
Conference held at the California Institute of Technology. The Next
Ninety Years. Pasadena, California : California Institute of Technology, 1967.
Boyd-Orr, John. Foreward to Geography of Hunger.
Little Brown and Company, 1953.

Boston, Massachusetts :

Bradfield, Richard . The Soil Chemist and Food for Peace. American Society
of Agronomy Special Publication, No. 1. Madison, Wisconsin: American Society of Agronomy, April, 1963.
Brooks , Norman H. "The Next Ninety Years," p. 91-120. In Proceedings of
a Conference held at the California Institute of Technology. The
Next Ninety Years. Pasadena, California: California Institute of
Technology, 1967.
Brown, Harrison. "The Next Ninety Years," p. 5-30. In Proceedings of a
Conference held at the California Ins ti tu te of Technology. The
Next Ninety Years .. Pasadena, California : California Institute of
Technology, 196 7.
Brown, Harrison, James Bonner, and John Wier.
New York : The Viking Press, 1966.

The Next Hundred Years.

11 7

Brown , Lester R. Man, Land and Food. Foreign Agricultural Economic
Report, No . 11. · Washington , D. C.: U. S. Government Printing Office ; November 1963.
Brown, Lester R. Increasing World Food Output. USDA Foreign Agricultu ral
Economic Report , No . 25 . Washington , D. C.: U. S. Government
Printing, April , 1965.
Brown, Lester R. " World Food/Population Problem: An Overview , " p . 3-18 .
In The Center for Agricultural and Economic Development. Alternatives for Balancing World Food Production Needs . Ame s , Iowa:
Iowa State University Press, 1967 .
Bruins , H. W. " Protein Rich Foods for Overcoming Nutritional Deficiencie s :
The Industrial Viewpoint.. " Food Technology. XVIII , No . 7 (July,
19 64) ' 51 - 5 3.
Carque, Otto . Vital Facts About Foods .
and Lessin Company, 1940 .

Los Angeles ; California: Kahan

/

Castro , Josue de . The Geogr_:aphy of Hunger . Boston, Massachusetts: Little ,
Brown and Company, 1953.
Christy , Francis T. , Jr . "Protein Concentrate and Rationalized Fishery,"
p . 145- 158 . In The Center for Agricultural and Economic Development. Alternatives for Balancing World Food Production Needs .
Ames , Iowa: Iowa State University Press, 1967.
Coale , Ansley , J ., and Edgar M. Hoover. Population Growth and Economic
Development in Low Income Countries. Princeton, New Jersey:
Princeton University Press, 1958.
Desrosier , Norman W. Attack on Starvation.
Avi Publishing Company , 1961.

Westport, Connecticut: The

Desrosier , Norman W. The Technology of Food Preservation. Westport ,
Connecticut: The Avi Publishing Company, 1963.
"Developing Countries Move Ahead. " Philadelphia, Pennsylvania: Chilton
Company, June, 1968.
Food and Agriculture Organization .
United Nations , 1962 .

Six Billions to Feed.

Rome , Italy:

F ood and Agr iculture Organization. Production Yearbook . Vol. XIX .
Rome , Italy: United Nations, 1965 .

118

Food and Agriculture Organization. Production Yearbook.
Italy : United Nations, 1966.

Vol. XX.

Rome ,

Food and Agri culture Organization. Yearbook of Fishery Statistics . Vol.
XXIII. Rome, Italy: United Nations, 1966.
Hartman, Warren E. "Vegetarian Protein Foods.
No. 1 (January, 1966), 39-40.

II

Food Technology .

xx9

Heady , Earl O. Preface to Alternatives for Balancing World Food Pro duction Needs . Ames , Iowa: Iowa State University Press, 1967 .
Kadota , Hajime . "New Approaches : Plankton as Food.
XVJI 9 No. 3 (March , 1963), 18 .

11

Food Technology.

Kellogg, Charles E . " So il Use for Abundance in the Newly Developing
Countries ," p . 28-35. In H. L. Hamilton (Ed.). Food for Peace.
American Society of Agronomy Special Publication, No. 1.
Madison, Wisconsin: American Society of Agronomy , April, 1963 .
Kirk, Dudley and Gavin Jones. "World Population: Causes and Consequences
of Growth Differentials , 11 p. 51-71. In The Center for Agricultural
and Economic Development. Alternatives for Balancing World Food
Proq.uction Needs . Ames , Iowa: Iowa State University Press , 1967 .
Long , Erven J . " Altering the Variables of the Food Supply-Demand Situation,
p. 159-171. In The Center for Agricultural and Economic Development. Alternatives for Balancing World Food Production Needs .
Ames, Iowa: Iowa State University Press, 1967.

11

Lowenberg, Miriam E., E. Neige Todhunter, Eva D. Wilson, Moira C.
Feeney and J ane R. Savage. Food and Man. New York : John Wiley
and Sons, Inc. , 1968.
Matthern, Robe rt 0. s and Robert B. Koch . "Developing an Unconventional
Food: Algae by Continuous Culture Under High Light Intensity."
Food Technology. XVIII, No. 5 (May, 1964), 58-65.
Milner, Max. " Cottonseed Proteins: Problems and Opportunities for World
Protein Deficits," Food Technology. XVIII, No. 10 (October, 1964),
35-36 .
National Research Council. Recommended Daily Dietary Allowances . Sixth
edition . Washington, D. C. : Printing and Publishing Office, National
Academy of Sciences, 1964.

119

Parpia, H. A. B. "Role of Modern Technology in Improving the Level of
Nutrition in Developing Countries~" Paper presented at the 7th
International Congress of Nutrition, Hamburg, Germany, August
3-10, 1966.
Patel, M. S. The Educational Philosophy of Mahatma Gandhi.
India: Navajivan Publishing House, 1958.

Ahmedabad,

Platt, B. S. "Biological Enoblement: Improvement of the Nutritive Value of
Foods and Dietary Regiments by Biological Agencies." Food Technology. XVIIT, No. 5 (May, 1964), 68-76.
Pound, Glenn .S. "U. S. Agriculture and the World's Need for Food . " Illinois
Research. X, No. 1 (Winter, 1968), 14.
President's Science Advisory Committee Report. The World Food Problem.
Washington, D. C.: U. S. Government Printing Office, 1967.
R e velle , Roger. "Proj.ected World Population and Food Production Potentials." Illinois Research. X, No. 1 (Winter, 1968), 4.
Schaefer, Arnold E. "Nutritional Aspects of the World Food Needs., " Illinois
Research. X, No. 1 (Winter, 1968), 6-7.
Scrimshaw, Nevin S. "Ecological Factors Determining Nutritional State and
Food Use," p. 35-50. In The Center for Agricultural and Economic
Development. Alternatives for Balancing World Food Production
Needs. Ames, Iowa: Iowa State University Press, 1967.
Scudder, Thayer . "Some Problems by Emerging Nations," p. 50. In
Proceedings of a Conference held at the California Institute of Technology. The Next Ninety Years. Pasadena, California: California
Institute of Technology, 1967.
Smith, D. C. Foreward to Food for Billions. American Society of Agronomy
Special Publication, No. 11. Madison, Wisconsin: American Society
of Agronomy, March, 1968.
Subrahmanyan, V. "The Place of Food Technology in Combating Hunger and
Malnutrition," Food Technology. XVI, No. 10 (October, 1962),
23-27.
"Synthetic Foods Forecast From Coal, Gas, Petroleum." Food Technology.
XIX , No. 1 (January, 1965), 60 .
Thompson, Warren S. and David T. Lewis. Population Problems.
McGraw-Hill Book Company, 1965.

New York:

120
Toynbee, Arnold. "Man and Hunger," (address before World Food Congress ,
Washington, D. C., June 4-18, 1963. Some excerpts.). Food Technology . XVIII, No. 7 (July, 1966), 46-49.
United Nations. "U. N. in Action: Survey on World Food Need." Food Technology. XVII, No. 8 (August, 1963), 26.
United Nations.

Demographic Yearbook.

New York: United Nations, 1965.

United Nations.

Demographic Yearbook.

New York: United Nations, 1966 .

United Nations.

Statistical Yearbook . New York: United Nations, 1966.

United Nations. World Population Prospects, as Assessed in 1963.
lation Studies No. 41. New York: United Nations, 1966.
"World Population Projections 1965-2000." Population Bulletin.
(October, 1965), 73-99.

Popu-

XXI, No . 4

121

VITA

Sitaram Shankar Kharbas
Candidate for the Degree of
Master of Science

Thesis: Food and Nutritional Needs of the World Population by 2000 A. D .
Major Field: Food Science and Technology

Biographical Information:
Personal Data: Born at Sirur (Maharashtra State) , India , March 3,
19 22, son of Shankar and Lahnibai Kharbas .
Education: Attended elementary school in Ghodnadi, India ; graduated from The Shri Shivaji Maratha High School , Poona ,
India, in 1940; received the Bachelor of Arts degree from
the University of Poona, Poona, India, with a major in
economics and a minor in politics, in 1962; completed
requirements for the Master of Science degree in Food
Science and Technology at Utah State University, Logan,
Utah, in 1968.

